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ANNUAL REPORT – FY2018 
Illinois Waterfowl Surveys and Investigations 
Federal Aid in Wildlife Restoration 
W-43-R-65-A 
 
EXECUTIVE SUMMARY 
Objectives 
1) Inventory abundance and distribution of waterfowl and other waterbirds (≥10 species 
and guilds) during autumn (September–January) and spring migration (February–
April) at a minimum of 30 sites along and nearby the Illinois and central Mississippi 
rivers, 
2) Use data from an aerial quadrat survey in the central Illinois River Valley to estimate 
waterfowl and other waterbird population sizes (≥10 species and guilds) during 
autumn migration for comparison with aerial inventories (Objective 1) and make 
recommendations for modifications to aerial inventory design and methodology,  
3) Contribute to efforts to study population ecology of lesser scaup and canvasback by 
trapping and leg-banding a minimum of 1,000 individuals during spring migration in 
the Illinois River Valley, 
4) Investigate the ecology of American green-winged teal and gadwall by radio-marking 
a minimum of 40 individuals of each species during spring migration in and nearby 
the central Illinois River Valley, 
5) Determine habitat quality of ≥50 wetland and deepwater polygons during spring, 
summer, and early autumn for migrating dabbling ducks, breeding wetland birds, and 
migrating shorebirds, respectively, in Illinois, and 
6) Distribute results and findings to site managers and biologists of the Illinois 
Department of Natural Resources (IDNR) and other state agencies, the Mississippi 
Flyway Technical Section, the Upper Mississippi River and Great Lakes Region 
(UMRGLR) Joint Venture, the U.S. Fish and Wildlife Service, other scientists and 
collaborators as requested, and the general public through oral presentations, popular 
articles, technical reports, and peer-reviewed publications; make recommendations for 
future wetland management practices and research needs based on results and related 
research; contribute to regional wetland and waterbird conservation planning efforts 
during the project period as appropriate and requested. 
Methods 
We scheduled 17 waterfowl flights of the Illinois and Mississippi rivers from September 
2017 to early January 2018 during which we inventoried 18–24 areas in each river valley.  In 
addition, we planned 8 spring flights for waterfowl along the rivers from February to April 2018 
and inventoried 43–61 discrete locations along each river.  One observer conducted all 
inventories from a single-engine, fixed-wing aircraft flying at an altitude of <450 ft and 150–160 
mph (Havera 1999).  We computed waterfowl use-day (Stafford et al. 2007) and peak abundance 
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estimates for the Illinois River valley (IRV) and central Mississippi River valley (CMRV) and 
made comparisons between the current waterfowl abundance and the most recent 5-yr average.  
From mid-October through early January, we surveyed 50 1-mi2 quadrats within the La Grange 
and Peoria pools of the IRV to generate total population size for comparison with aerial 
inventories.  We evaluated detection probabilities and count bias by comparing ground counts of 
fixed survey areas with aerial observer counts and evaluated a downward facing fuselage-
mounted camera for future use in counting waterbirds.  We flew quadrat surveys during weeks 
when traditional aerial waterfowl inventories were conducted (Objective 1).  We collected 
photographs from an aircraft-fuselage mounted camera during quadrat surveys to estimate 
detection probability and estimate waterbird abundance.  Additionally, we used ground observers 
to verify waterbird abundance, determine species composition, and monitor waterbird behavior 
and disturbance during quadrat flights.   
We captured, using swim-in traps and rocket nets, and leg banded ducks during spring 
2018 in Mason, Fulton, and Tazewell counties along the Illinois River.  We radiomarked 
individuals with 6–7 g prong and suture, radio transmitters.  Specifically, we tagged green-
winged teal (GWTE, scientific names presented in Table 1) and gadwall (GADW) in March 
2018.  We used VHF radio telemetry and truck-mounted null-peak antennae systems to monitor 
AGWT and GADW both diurnally and nocturnally to determine movement distances, habitat 
use, home range size, survival, and stopover duration in central Illinois.  Additionally, we 
lethally collected foraging GWTE during spring 2018 to determine food use and selection in 
spring.  We evaluated the abundance of waterfowl forage where GWTE were collected from near 
Hennepin, IL to the confluence of the Illinois and Mississippi rivers near Grafton, IL.  
We estimated wetland quantity and quality throughout Illinois during important times for 
several migratory bird guilds (spring – dabbling ducks, summer – marsh birds, autumn - 
shorebirds).  We conducted aerial and ground counts for dabbling ducks and other waterbirds 
during spring, call-back surveys for marsh birds during late spring and early summer, and aerial 
and ground surveys for shorebirds during autumn; mapped wetland area and determined wetland 
quality during each time period; and conducted vegetation surveys during autumn (Conway 
2011).  We obtained habitat quality metrics within 100 meters surrounding the survey areas each 
time call-response surveys were conducted.  We digitized visited wetlands in ArcMap with 
corresponding inundation and vegetation cover data taken in the field. 
 
Major Accomplishments and Findings 
 
We completed four scheduled flights of the IRV and CMRV in September 2017 to 
document the distribution of early-migrating blue-winged and green-winged teal (scientific 
names presented in Table 1).  We completed 12 of 13 scheduled flights of the Illinois River and 
11 of 13 flights of the Mississippi Rivers from mid-October to the first week of January.  Peak 
abundance estimates of ducks ranked 50th in the IRV (397,440 total ducks) out of the 69 years 
we have been monitoring waterfowl along these rivers.  Abundant food resources likely 
increased stopover in the CMRV when peak numbers of ducks (861,590 total ducks) ranked 10th 
overall since 1948.  Autumn use-day estimates for total ducks were greater in the IRV and 
CMRV in 2017 than 2016 (20,234,130 [+25%] and 32,755,583 [+27%], respectively. 
We aerially evaluated the spring-migration chronology of waterbirds along the Illinois 
and Mississippi rivers during spring 2018 and completed 8 flights of the Illinois River and 7 
flights of the Mississippi River from 26 February to 26 April, 2018.  Peak numbers of total ducks 
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occurred on 28 March 2018 in the IRV when we estimated 340,250 birds.  Peak numbers of 
ducks along the CMRV occurred on 15 March 2018 at 384,455 birds. Peak numbers of total 
ducks were 13% greater along the CMRV (384,455) than the IRV (340,250 ducks). 
We posted aerial survey data weekly on the Forbes Biological Station web page 
(www.bellrose.org) for public outreach to the waterfowl hunting and bird watching communities. 
Additionally, we reported general observations of waterfowl and habitat conditions following 
each flight in a blog that was posted weekly on the Forbes Biological Station web page 
(www.bellrose.org) and on social media (http://www.facebook.com/forbesbiologicalstation) and 
reached 543,307 Facebook users in 2017 with an average weekly viewership of 36,220 followers 
each week.  Additionally, our blog was posted weekly at 
http://www.heartlandoutdoors.com/yetter, and http://www.straycasts.net, and it was printed in 
weekly newspaper columns in the Mason County Democrat and Fulton County Democrat.  
Aerial survey data was used by the Mallard Migration Observation Network to generate the 
Mallard Migration Status map posted online by the Missouri Department of Conservation 
(http://huntfish.mdc.mo.gov/hunting-trapping/species/waterfowl/waterfowl-reports-
prospects/mallard-migration).  
We determined the detection probability, visibility bias, and disturbance from aerial 
waterfowl surveys during autumn 2014–2016 in the Illinois River valley.  Overall, visibility bias 
of waterbirds averaged −17% (SE = 2%, n = 139).  Visibility bias was low for most guilds 
(ducks, −11% [SE = 5%, n = 124]; geese, −8% [SE = 3%, n = 70]; swans, −5% [SE = 3%, n = 
37]), and most species were underestimated during aerial surveys.  Across years and surveys, 
disturbance for all waterfowl was 14% (SE = 2%, n = 261) and abandonment was 3% (SE = 1%, 
n = 261).  Disturbance for waterbirds was 13% (SE = 2%, n = 171) and abandonment was 2% 
(SE = 1%, n = 171).  Overall, disturbance and abandonment of waterfowl and waterbird guilds 
during aerial surveys was low.  Average error rates for abundance estimates from aerial 
photographs were high, ranging from −100% – 18,528%.  The average error rate for all 
waterfowl was 100% ± 48%.  Ducks (103% ± 51%) and geese (226% ± 192%) were 
overestimated whereas swans (−27% ± 27%) and American coots (−43% ± 13%) were 
underestimated by aerial photographs. 
We captured and banded 1,401 total diving ducks during spring 2018.  Species specific 
totals were canvasback (Aythya valisneria, 6), greater scaup (A. marila, 1), lesser scaup (A. 
affinis, 1,353), redhead (A. americana, 1), and ring-necked duck (A. collaris, 40).   
We radiomarked 79 green-winged teal (Anas crecca, GWTE) and 20 gadwall (Mareca 
strepera, GADW) during spring 2018.  We obtained 2,210 locations from transmittered ducks 
during 3 March to 18 May, 2018.  We lethally collected and processed esophageal contents of 81 
foraging GWTE (60 ♂, 21 ♀) in the IRV during 22 February–10 April 2018.  Moist-soil plant 
seeds dominated the diet samples including sedges (Cyperus spp.), pigweed (Amaranthus spp.), 
grasses (Panicum spp.), sprangletop (Leptochloa fusca) and pondweed (Potamageton spp.).  We 
collected and processed core samples (n = 75) from 11 locations where GWTE were 
experimentally collected throughout the IRV.  Across all locations seeds, tubers, and 
invertebrates average availability was 586.3 ± 128.7 kg/ha (523.1 ± 114.8 lbs/ac). 
During the spring season (21 Feb – 14 April 2016; 12 Feb – 12 April 2017), we visited 
233 plots and surveyed a total of 4,093.0 ha of National Wetlands Inventory (NWI) wetlands in 
Illinois.  During the summer survey season (12 April – 4 June 2016; 17 April – 9 June 2017), we 
visited 248 plots and surveyed a total of 4,558.7 ha of NWI wetlands.  During the autumn survey 
season (25 July – 14 Sept 2016; 20 July – 13 Sept 2017), we visited 245 plots and surveyed a 
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total of 4,557.7 ha of NWI wetlands.  This study is culminating in a graduate student thesis due 
for completion in November 2018.  A detailed summary of the project including the MS Thesis 
will be presented in subsequent FY2019 reports. 
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NARRATIVE 
STUDY 136:  AERIAL INVENTORIES OF WATERFOWL IN ILLINOIS 
 
Objectives: 
 
We will aerially identify and enumerate ducks, geese, swans, and select other waterbirds 
at selected sites in the Illinois and central Mississippi river valleys of Illinois during autumn and 
early winter and summarize and distribute these data to conservation partners and the general 
public. Specifically, we will: 
 
1) Identify and enumerate waterfowl and select other waterbirds along the Illinois and 
central Mississippi rivers of Illinois during autumn (≥30 sites) and spring migration 
(≥20 sites) using light aircraft,  
 
2) Compute annual use-days and peak abundances for observed species and compare with 
long-term averages, 
 
3) Provide general inference regarding the distribution of waterfowl in space and time 
relative to habitat conditions, and 
 
4) Summarize and distribute these data to agency personnel, research collaborators, the 
scientific community, and the general public through popular articles, oral presentations, 
technical reports, peer-reviewed publications, and other means. 
 
Introduction 
The Illinois and Mississippi river valleys are major migration and wintering areas for 
nearly 30 species of waterfowl in the Mississippi Flyway.  Additionally, these regions provide 
significant recreational opportunities (e.g., hunting and bird watching).  Data from aerial 
inventories are used to direct waterfowl management, habitat acquisition, ecological research, 
and for public outreach.  There are many important private, state, and federal waterfowl areas 
and refuges within these river floodplains, such as the Mark Twain National Wildlife Refuge 
(NWR), the Illinois River National Wildlife and Fish Refuges, and Keokuk Pool.  The Illinois 
Natural History Survey (INHS), with support from the Illinois Department of Natural Resources 
(IDNR) and the Federal Aid in Wildlife Restoration Fund through the U.S. Fish and Wildlife 
Service (USFWS), has conducted aerial inventories of waterfowl along the Illinois and 
Mississippi rivers since 1948 (flown each year but 2001). This undertaking represents the 
longest known inventory of waterfowl, preceding even the USFWS breeding waterfowl counts 
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and mid-winter inventories established in 1955.  Therefore, 69 years of data exist on autumn- 
migrating waterfowl for these critical ecoregions, collected by only 4 observers. 
Aerial inventory data are frequently requested and used by federal and state agencies 
for regulatory decisions, evaluation of management or enhancement projects, and conservation 
prioritization.  Specifically, the IDNR relies on these inventories to guide the establishment of 
hunting season dates, zones, and other regulations and to prioritize wetland habitat acquisitions. 
Previously, this database has been used by the Mississippi Flyway Technical Section and 
Council to monitor abundance and distribution of migrating waterfowl, especially canvasbacks, 
mallards, and northern pintails.  Requests for inventory information are received annually from 
state, federal, and private-sector employees to be used for projects such as Environmental 
Management Programs, scientific publications, theses and dissertations, formal presentations, 
and newspaper and magazine articles. Further, the long-term nature of this dataset makes it 
particularly unique and valuable; therefore, it was essential that the autumn inventory database 
continue to be summarized and maintained for future analyses.  We monitored waterfowl in 
Illinois to maintain this long-term dataset, evaluated spatial and temporal variation in 
abundance and distribution of waterfowl, and presented these data concisely to aid waterfowl 
and wetland management decisions in this region. 
Methods 
The INHS began aerial inventories of waterfowl during autumn migration in the Illinois 
and Mississippi river floodplains in 1948.  Initially, these flights were conducted weekly from 1 
September to mid-December, and the winter inventory in early January was added in 1955.  
More recently, four flights were made in September and weekly flights from the second week of 
October through the first week of January to better overlap with important migration periods of 
waterbirds in our study region.  We used fixed-wing aircraft to conduct aerial inventories of 
waterfowl and other waterbirds present at selected sites along the Illinois (Hennepin to Grafton, 
IL) and central Mississippi river valleys (Grafton to near New Boston, IL) during autumn and 
early winter (Fig. 1; Havera 1999).  One observer conducted all inventories from a single-engine, 
fixed-wing aircraft flying at an altitude of <450 ft and 150–160 mph (Havera 1999, Stafford et al. 
2007). 
During each flight in autumn, we inventoried 18–24 areas (Sanganois SFWA, Illinois 
River, was added to the list of sites for the first time since autumn 2000) in each river valley that 
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typically host the majority of waterfowl in the region (Horath and Havera 2002).  We recorded 
the number and species composition of waterfowl at each site, and survey methods mirrored 
previous years to maintain consistency with past inventories (Table 1; Havera 1999).  We also 
noted river water levels and resulting foraging habitat quality for waterfowl during September 
flights (Fig. 2).  In addition, we inventoried 61 locations for waterfowl in the Illinois River valley 
(IRV) and 43 locations/regions of the central Mississippi River valley (CMRV) during spring 
2018.  We computed waterfowl use-day (Stafford et al. 2007) and peak abundance estimates for 
the IRV and CMRV during autumn and spring and made comparisons between the current 
waterfowl abundance and the most recent 5-year average.   
Results and Discussion 
Autumn Wetland Habitat Conditions 
We ranked wetland habitat conditions for migratory waterfowl and noted river stage 
readings during the growing season.  Summer 2017 was characterized by mid-July rains that 
reset moist-soil vegetation in the IRV.  Water levels at Henry and Havana began to fall in early 
August and mudflats were exposed by the second week of August at many waterfowl refuges 
(Fig. 2) allowing a late-season wetland drawdown.  Central Illinois witnessed an extended 
growing season during autumn 2017 when the first killing frost was delayed until October 29th.  
Consequently, waterfowl food availability ranked near average for both the upper and lower 
reaches of the IRV.  Excellent food resources were noted at Hennepin & Hopper Lakes, Swan 
Lake, Banner Marsh, the Emiquon Complex, Cuba Island, and Big Lake (Brown County), which 
had above average to exceptional moist-soil and/or aquatic plant communities.   
Wetland habitat conditions along the CMRV were better than average during autumn 
2017, despite the July rain events.  Beds of submersed aquatic vegetation (SAV) at Pool 19, a 
key migratory stopover habitat for diving ducks (Aythyini), of the Mississippi River were 
considered average.  However, similar to recent years, we noted diminished American lotus 
(Nelumbo lutea) beds north of Montrose, IA along the western shore of Pool 19.  This stand of 
floating-leaved vegetation (typically >800 acres) was virtually non-existent during autumn 
inventories, and beds of SAV were average at Montrose.  Many of the refuges along the CMRV 
had above average waterfowl forage with excellent moist-soil vegetation at key refuges:  Crystal 
Lake Club, Arthur Refuge, Ted Shanks, Towhead, and Swan Lake.  Above average food was 
noted at Port Louisa, Delair, Clarence Cannon, Batchtown Refuge, Cuivre Club, and Dardenne 
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Club.  The abundant waterfowl food resources at the Swan Lake Division of Two Rivers 
National Wildlife Refuge attracted a peak count of 323,930 ducks on 6 November 2017 
(Appendix 1).  Wetlands along the IRV and CMRV started to freeze up the 1st and 2nd weeks of 
December; however, a near complete freeze up was not noted until December 26th 2017. 
Autumn Waterfowl Inventories 
We provided weekly summaries of waterbird abundance to the IDNR, USFWS, and other 
parties of interest (Appendix 1).  We completed 16 of 17 (94%) scheduled weekly aerial 
inventories of the IRV and 15 of 17 (88%) of the CMRV flights during autumn migration 
beginning 6 September 2017 and ending 3 January 2018. Peak abundance estimates of ducks 
ranked 50th in the IRV (397,440 total ducks) out of the 69 years we have been monitoring 
waterfowl along these rivers (Fig. 3). To the contrary, abundant food resources likely increased 
stopover in the CMRV when peak numbers of ducks (861,590 total ducks) ranked 10th overall 
since 1948 (Fig. 3).  One would have to go all the way back to 3 November 1980 to find a 
greater peak number of ducks in the CMRV.   
Peak abundance of total ducks was greater in the IRV and nearly identical in the CMRV 
in 2017 than 2016 (Table 2).  In the IRV, peak abundance of total ducks for 2017 occurred on 13 
November (397,440; Fig. 4); this estimate was 19% above the 2016 peak (333,095) but 26% 
below the most recent 5-year average of 538,499 (2012–2016; hereafter, 5-year average).  Peak 
counts of waterfowl in the IRV over the last 7 years have varied chronologically from 13 
November 2017, 14 November (2016), 2 November (2015), 5 November (2014), 8 November 
(2013), 12 December (2012) to 15 November (2011).  
Duck abundance peaked (14 December) one month later in the CMRV relative to the IRV 
(Fig. 5). Above average wetland habitat conditions along the Mississippi River and a warmer 
weather pattern in November and early December likely allowed extended stopover duration in 
the CMRV.  Total ducks peaked in the CMRV (861,590) at similar levels observed in 2016 
(859,775) but were 32% above the 5-year average (654,443) (Fig. 5; Table 2). Peak abundance 
of total ducks has varied from 25 November to 14 December over the last 7 years:  2017 (14 
December), 2016 (12 December), 2015 (3 December), 2014 (25 November), 2013 (29 
November), 2012 (12 December), and 2011 (30 November). The peak abundance of total ducks 
for the two river systems combined (1,159,970) was 1% above the peak in 2016 (1,148,990) and 
9% above the 5-year average (1,060,046).  
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A noteworthy number of ducks was observed at the Swan Lake Division of Two Rivers 
NWR on 6 November 2017.  We estimated 323,930 ducks, which was a very large number of 
ducks for the first week of November. In fact, this was the 3rd largest duck count at Swan Lake 
since the inception of the waterfowl surveys back in 1948; only to be beaten by 5 December 
1955 (581,495 ducks) and 28 November 1952 (341,595 ducks).  It was the largest count of 
northern pintail (Anas acuta), gadwall (Mareca strepera), and ring-necked ducks (Aythya 
collaris) ever recorded at Swan Lake, and the 65,400 gadwall at Swan Lake was the largest 
number recorded at one location along the Illinois and Mississippi rivers over the 69-yr history 
of the waterfowl survey.  This impressive number of ducks was likely a result of the high quality 
moist-soil food resources available at Swan Lake during autumn 2017. 
Autumn use-day estimates for total ducks were greater in the IRV and CMRV in 2017 
than 2016 (20,234,130 [+25%] and 32,755,583 [+27%], respectively; Table 3; Fig. 3).  Along 
both river systems, estimated use days for dabbling ducks were greater (+25%, IRV; +25% 
CMRV) in 2017 than 2016.  And, dabbling duck use days were up 25% along both rivers 
combined in 2017 (43,341,370) in comparison to 2016 (34,711,613).  Excepting blue-winged 
teal and northern shoveler, estimated use days for other dabbling duck species were greater in 
2017 than 2016 along both river systems.  Since the inception of the waterfowl inventory in 
1948, total duck use days in the IRV ranked 42nd in 2017.  Conversely, total duck use days in 
the CMRV ranked 11th out of 69 years. 
Total diving duck use-day estimates in the IRV during autumn were 25% greater in 
2017 than 2016 (3,089,983 and 2,468,153, respectively; Table 3).  Similarly, autumn diving 
duck use days were up 38% along the CMRV in 2017 than 2016.  Autumn use days for lesser 
scaup nearly doubled (+97%) along the IRV and were up 170% along the CMRV in 2017 
compared with 2016. The majority (68%) of the autumn diving duck use days along both river 
systems (9,600,178) occurred in the CMRV (6,510,195). 
Spring Waterfowl Inventories 
We completed 8 flights of the Illinois River and 7 flights of the central Mississippi 
River between February 26th and April 26th, 2018 (Appendix 1).  Notable numbers of ducks 
were lingering along the Illinois River (8,505 total ducks) and central Mississippi River 
(22,930 total ducks) on the April 26th flight.  Peak numbers of total ducks occurred on 28 
March 2018 in the IRV when we estimated 340,250 birds.  Peak numbers of ducks along the 
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CMRV occurred on 15 March 2018 at 384,455 birds. Peak numbers of total ducks were 13% 
greater along the CMRV (384,455) than the IRV (340,250 ducks). Peak numbers of diving 
ducks along the CMRV exceeded (28%) those recorded along the IRV; however, peak 
numbers of ring-necked ducks (168%) and ruddy ducks (142%) were greater along the IRV 
than CMRV.  We will provide spring use-day estimates of waterfowl in the IRV and CMRV 
with comparisons between years in future analyses. 
Outreach 
We distributed waterbird abundance data weekly as autumn aerial inventories were 
completed and summarized.  INHS biologist Aaron Yetter also recorded his general observations 
of waterfowl distributions and wetland habitat conditions following flights (n = 15) in a blog that 
was posted weekly at www.bellrose.org, www.facebook.com/forbesbiologicalstation, 
http://www.heartlandoutdoors.com/yetter, and http://www.straycasts.net and printed in a weekly 
newspaper column in the Mason County Democrat and Fulton County Democrat.  Our Facebook 
page received 543,307 views over the 15 weeks; for an average readership of 36,220 Facebook 
followers each week. 
Literature Cited 
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Stafford, J. D., M. M. Horath, A. P. Yetter, C.S. Hine, and S.P. Havera. 2007. Wetland use by 
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Figure 1.  Locations in the Illinois and central Mississippi river valleys aerially inventoried for 
waterfowl by the Illinois Natural History Survey, autumn 2017.  
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Figure 2. Water levels of the Illinois River during the 2017 growing season and autumn 
waterfowl migration.  (http://rivergages.mvr.usace.army.mil/WaterControl/new/layout.cfm) 
 
 
 
 
Figure 3.  Total duck use-day estimates observed during autumns 1948–2017 in the Illinois River 
valley and central Mississippi River valley. 
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Figure 4. Estimated abundance of dabbling ducks, diving ducks, and total ducks observed during 
autumn 2017 in the Illinois River valley. 
 
 
 
 
 
 
 
 
 
 
Figure 5. Estimated abundance of dabbling ducks, diving ducks, and total ducks observed during 
autumn 2017 in the central Mississippi River valley. 
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Table 1.  Avian species encountered during autumn 2017 and spring 2018 aerial inventories of 
the Illinois and central Mississippi rivers. 
 
Common Name/Species Group Scientific Namea Abbreviation 
   
Dabbling ducks   
Mallard Anas platyrhynchos MALL 
American black duck Anas rubripes ABDU 
Northern pintail Anas acuta NOPI 
Blue-winged teal Spatula discors BWTE 
American green-winged teal Anas crecca AGWT 
American wigeon Mareca americana AMWI 
Gadwall Mareca strepera GADW 
Northern shoveler Spatula clypeata NSHO 
   
Diving ducks   
Lesser scaup Aythya affinis LESC 
Ring-necked duck Aythya collaris RNDU 
Canvasback Aythya valisineria CANV 
Redhead Aythya americana REDH 
Ruddy duck Oxyura jamaicensis RUDU 
Common goldeneye Bucephala clangula COGO 
Bufflehead Bucephala albeola BUFF 
   
Mergansers   
Common merganser Mergus merganser COME 
Red-breasted merganser Mergus serrator RBME 
Hooded merganser Lophodytes cucullatus HOME 
   
Geese   
Greater white-fronted goose Anser albifrons GWFG 
Canada goose Branta canadensis CAGO 
Snow goose Chen caerulescens LSGO 
   
American coot Fulica americana AMCO 
   
American white pelican Pelecanus erythrorhynchos  AWPE 
a According to the American Ornithologists' Union Check-list, 2017.  
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Table 2.  Peak abundance estimates of various species of waterfowl during autumn 2016 and 2017, the 
average for 2012–2016 and the percent change (Δ) between 2017 and periods of interest. 
Species and Regions 2016 2017 
2012–2016 
Average 
% Δ from 
2016 
% Δ from 
2012–2016 
Mallard      
Illinois River 186,855 227,230 258,643 22 -12 
Central Mississippi River 482,325 495,960 385,532 3 29 
Illinois & Mississippi Rivers 669,180 723,190 645,828 8 12 
American black duck      
Illinois River 560 1,005 1,163 79 -14 
Central Mississippi River 750 885 667 18 33 
Illinois & Mississippi Rivers 1,310 1,890 1,600 44 18 
Northern pintail      
Illinois River 51,920 72,735 73,171 40 -1 
Central Mississippi River 102,660 144,280 93,023 41 55 
Illinois & Mississippi Rivers 144,050 189,590 153,167 32 24 
Blue-winged teal      
Illinois River 28,355 13,915 33,919 -51 -59 
Central Mississippi River 7,930 6,785 8,805 -14 -23 
Illinois & Mississippi Rivers 36,285 20,700 42,471 -43 -51 
American green-winged teal      
Illinois River 45,290 92,305 86,456 104 7 
Central Mississippi River 103,300 83,300 70,218 -19 19 
Illinois & Mississippi Rivers 148,590 161,845 138,507 9 17 
American wigeon      
Illinois River 2,410 3,650 5,943 51 -39 
Central Mississippi River 3,200 6,640 2,574 108 158 
Illinois & Mississippi Rivers 3,665 6,640 7,324 81 -9 
Gadwall      
Illinois River 43,720 39,440 76,462 -10 -48 
Central Mississippi River 57,550 93,350 54,338 62 72 
Illinois & Mississippi Rivers 97,660 119,630 120,908 22 -1 
Northern shoveler      
Illinois River 22,020 15,700 33,395 -29 -53 
Central Mississippi River 30,270 24,400 20,204 -19 21 
Illinois & Mississippi Rivers 52,290 33,235 50,132 -36 -34 
Dabbling ducks      
Illinois River 271,205 304,220 454,577 12 -33 
Central Mississippi River 632,725 634,000 503,552 0 26 
Illinois & Mississippi Rivers 871,530 899,450 849,696 3 6 
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Table 2.  Continued.      
Species and Regions 2016 2017 
2012–2016 
Average 
% Δ from 
2016 
% Δ from 
2012–2016 
Lesser scaup      
Illinois River 9,215 15,110 13,710 64 10 
Central Mississippi River 24,400 51,900 42,524 113 22 
Illinois & Mississippi Rivers 30,320 57,340 55,142 89 4 
Ring-necked duck      
Illinois River 25,295 38,405 38,865 52 -1 
Central Mississippi River 67,470 94,350 39,420 40 139 
Illinois & Mississippi Rivers 81,675 128,900 67,400 58 91 
Canvasback      
Illinois River 15,765 5,535 7,807 -65 -29 
Central Mississippi River 159,675 196,755 166,680 23 18 
Illinois & Mississippi Rivers 175,440 198,475 171,782 13 16 
Redhead      
Illinois River 625 900 656 44 37 
Central Mississippi River 425 200 1,015 -53 -80 
Illinois & Mississippi Rivers 645 900 1,207 40 -25 
Ruddy duck      
Illinois River 30,360 39,640 38,649 31 3 
Central Mississippi River 21,150 11,650 21,818 -45 -47 
Illinois & Mississippi Rivers 46,000 46,690 56,733 2 -18 
Common goldeneye      
Illinois River 12,140 15,340 4,563 26 236 
Central Mississippi River 20,900 45,350 14,213 117 219 
Illinois & Mississippi Rivers 33,040 60,690 17,974 84 238 
Bufflehead      
Illinois River 2,000 5,020 1,157 151 334 
Central Mississippi River 4,750 5,980 5,382 26 11 
Illinois & Mississippi Rivers 6,750 11,000 6,409 63 72 
Diving ducks      
Illinois River 61,825 92,485 90,431 50 2 
Central Mississippi River 226,625 308,180 224,220 36 37 
Illinois & Mississippi Rivers 276,525 366,460 265,443 33 38 
Total mergansers      
Illinois River 510 2,380 2,221 367 7 
Central Mississippi River 425 4,190 8,211 886 -49 
Illinois & Mississippi Rivers 935 6,570 9,841 603 -33 
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Table 2.  Continued. 
Species and Regions 2016 2017 
2012–2016 
Average 
% Δ from 
2016 
% Δ from 
2012–2016 
Total  ducks      
Illinois River 333,095 397,440 538,499 19 -26 
Central Mississippi River 859,775 861,590 654,443 0 32 
Illinois & Mississippi Rivers 1,148,990 1,159,970 1,060,046 1 9 
Greater white-fronted 
goose      
Illinois River 2,160 13,025 5,222 503 149 
Central Mississippi River 4,980 18,000 3,864 261 366 
Illinois & Mississippi Rivers 6,165 25,425 8,786 312 189 
Canada goose      
Illinois River 4,400 8,320 11,606 89 -28 
Central Mississippi River 7,010 9,210 8,901 31 3 
Illinois & Mississippi Rivers 10,835 17,240 18,298 59 -6 
Lesser snow goose      
Illinois River 3,070 6,160 6,396 101 -4 
Central Mississippi River 5,500 6,400 6,163 16 4 
Illinois & Mississippi Rivers 8,570 6,510 11,342 -24 -43 
American coot      
Illinois River 192,385 158,025 176,388 -18 -10 
Central Mississippi River 47,675 31,300 51,763 -34 -40 
Illinois & Mississippi Rivers 228,715 131,595 217,812 -42 -40 
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Table 3.  Use-day estimates of waterfowl during autumn 2016 and 2017, the average for 2012─2016 
and the percent change (Δ) between 2017 and periods of interest. 
Species and Regions 2016 2017 
2012–2016 
Average 
% Δ from 
2016 
% Δ from 
2012–2016  
Mallard      
Illinois River 5,321,450 7,408,145 8,597,718 39 -14 
Central Mississippi River 8,006,938 11,644,408 8,111,914 45 44 
Illinois & Mississippi Rivers 13,328,388 19,052,553 16,709,631 43 14 
American black duck      
Illinois River 10,203 19,203 30,808 88 -38 
Central Mississippi River 3,900 8,095 6,091 108 33 
Illinois & Mississippi Rivers 14,103 27,298 36,898 94 -26 
Northern pintail      
Illinois River 2,716,808 2,983,240 2,703,703 10 10 
Central Mississippi River 5,752,890 6,119,885 3,145,421 6 95 
Illinois & Mississippi Rivers 8,469,698 9,103,125 5,849,124 7 56 
Blue-winged teal      
Illinois River 757,388 369,380 727,689 -51 -49 
Central Mississippi River 225,928 213,875 198,296 -5 8 
Illinois & Mississippi Rivers 983,315 583,255 925,984 -41 -37 
American green-winged teal      
Illinois River 2,169,103 3,975,180 3,357,223 83 18 
Central Mississippi River 3,577,030 3,848,395 2,580,055 8 49 
Illinois & Mississippi Rivers 5,746,133 7,823,575 5,937,278 36 32 
American wigeon      
Illinois River 77,413 115,975 163,381 50 -29 
Central Mississippi River 70,285 113,775 49,112 62 132 
Illinois & Mississippi Rivers 147,698 229,750 212,493 56 8 
Gadwall      
Illinois River 1,586,880 1,626,883 2,183,481 3 -25 
Central Mississippi River 2,317,330 3,325,033 1,657,877 43 101 
Illinois & Mississippi Rivers 3,904,210 4,951,915 3,841,358 27 29 
Northern shoveler      
Illinois River 1,099,345 623,760 1,332,598 -43 -53 
Central Mississippi River 1,018,725 946,140 663,862 -7 43 
Illinois & Mississippi Rivers 2,118,070 1,569,900 1,996,460 -26 -21 
Dabbling ducks      
Illinois River 13,738,588 17,121,765 18,066,899 25 -5 
Central Mississippi River 20,973,025 26,219,605 18,131,203 25 45 
Illinois & Mississippi Rivers 34,711,613 43,341,370 36,198,102 25 20 
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Table 3.  Continued.      
Species and Regions 2016 2017 
2012–2016 
Average 
% Δ from 
2016 
% Δ from 
2012–2016  
Lesser scaup      
Illinois River 140,483 277,173 168,322 97 65 
Central Mississippi River 470,953 1,269,765 857,781 170 48 
Illinois & Mississippi Rivers 611,435 1,546,938 1,026,102 153 51 
Ring-necked duck      
Illinois River 778,330 993,388 845,467 28 17 
Central Mississippi River 1,667,665 2,450,310 1,040,065 47 136 
Illinois & Mississippi Rivers 2,445,995 3,443,698 1,885,532 41 83 
Canvasback      
Illinois River 168,123 163,183 128,587 -3 27 
Central Mississippi River 1,775,738 1,721,443 2,208,888 -3 -22 
Illinois & Mississippi Rivers 1,943,860 1,884,625 2,337,475 -3 -19 
Redhead      
Illinois River 10,443 9,698 11,127 -7 -13 
Central Mississippi River 4,155 3,620 14,538 -13 -75 
Illinois & Mississippi Rivers 14,598 13,318 25,665 -9 -48 
Ruddy duck      
Illinois River 1,280,175 1,435,770 1,038,703 12 38 
Central Mississippi River 547,088 430,963 653,303 -21 -34 
Illinois & Mississippi Rivers 1,827,263 1,866,733 1,692,006 2 10 
Common goldeneye      
Illinois River 63,170 122,840 36,821 94 234 
Central Mississippi River 195,080 491,858 240,742 152 104 
Illinois & Mississippi Rivers 258,250 614,698 277,562 138 121 
Bufflehead      
Illinois River 27,430 87,933 19,829 221 343 
Central Mississippi River 56,858 142,238 76,679 150 85 
Illinois & Mississippi Rivers 84,288 230,170 96,507 173 139 
Diving ducks      
Illinois River 2,468,153 3,089,983 2,248,854 25 37 
Central Mississippi River 4,717,535 6,510,195 5,104,336 38 28 
Illinois & Mississippi Rivers 7,185,688 9,600,178 7,353,189 34 31 
Total mergansers      
Illinois River 11,690 22,383 23,578 91 -5 
Central Mississippi River 11,250 25,783 44,380 129 -42 
Illinois & Mississippi Rivers 22,940 48,165 67,958 110 -29 
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Table 3.  Continued. 
Species and Regions 2016 2017 
2012–2016 
Average 
% Δ from 
2016 
% Δ from 
2012–2016  
Total  ducks      
Illinois River 16,218,430 20,234,130 20,339,331 25 -1 
Central Mississippi River 25,701,810 32,755,583 23,279,918 27 41 
Illinois & Mississippi Rivers 41,920,240 52,989,713 43,619,248 26 21 
Greater white-fronted goose      
Illinois River 55,805 253,815 57,905 355 338 
Central Mississippi River 128,903 658,733 59,139 411 1014 
Illinois & Mississippi Rivers 184,708 912,548 117,043 394 680 
Canada goose      
Illinois River 306,503 453,320 334,556 48 35 
Central Mississippi River 347,458 458,305 422,729 32 8 
Illinois & Mississippi Rivers 653,960 911,625 757,285 39 20 
Lesser snow goose      
Illinois River 25,555 31,033 45,444 21 -32 
Central Mississippi River 84,435 131,173 73,122 55 79 
Illinois & Mississippi Rivers 109,990 162,205 118,566 47 37 
American coot      
Illinois River 6,968,070 4,345,008 6,516,599 -38 -33 
Central Mississippi River 2,126,478 981,835 1,761,210 -54 -44 
Illinois & Mississippi Rivers 9,094,548 5,326,843 8,277,809 -41 -36 
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STUDY 137:  EVALUATION OF AN AERIAL QUADRAT WATERFOWL SURVEY 
ALONG THE ILLINOIS RIVER 
 
Objectives: 
 
We will estimate population sizes and associated variances of autumn-migrating 
waterfowl along the Illinois River concurrent with traditional aerial waterfowl inventories in 
order to compare estimates and counts and develop a linkage between future survey data and past 
inventory data. Specifically, we will: 
 
1) Evaluate feasibility and cost of an aerial quadrat waterfowl survey along the Illinois 
River compared to traditional aerial inventories conducted during 2014–2016, 
 
2) Estimate count bias and disturbance rates in traditional aerial waterfowl inventories, 
 
3) Determine sample size necessary to yield target level of precision (<20%) and factors 
affecting precision, and 
 
4) Summarize and distribute these data to agency personnel, research collaborators, the 
scientific community, and the general public through popular articles, oral presentations, 
technical reports, peer-reviewed publications, and other means. 
 
Introduction 
Aerial counts of waterfowl have been conducted along the Illinois River of Illinois since 
1948.  Methodologies have remained the same since initiation of the survey, making the survey a 
reliable index of waterfowl abundances over time (Havera 1999).  A myriad of stakeholders use 
aerial survey data of waterfowl for recreation, research, conservation planning, and 
administrative purposes (see Study 130).  However, there is increasing need to estimate actual 
population size by using a randomized survey design and incorporating methods which allow 
determination of visibility bias (Pearse et al. 2008a,b).  In fact, conservation planners seek 
population estimates of waterfowl in order to prioritize wetland habitat conservation and 
management activities across the state and the region (Soulliere et al. 2007, Schultheis and 
Eichholz 2013). 
An evaluation of long-term aerial surveys conducted by the INHS and IDNR are needed 
to determine bias in relation to actual population sizes.  Two projects have recently been 
completed to evaluate aerial survey designs for rivers with an associated floodplain.  Hennig et 
al. (2017) used a quadrat survey design consisting of 2.6 km2 (1-mi2) sections (i.e., sample units) 
to enumerate waterfowl along the Wabash River in southeastern Illinois and recommended this 
approach for riverine areas.  Shirkey (2012) recommended transect surveys with distance 
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methods for estimating population sizes of diving ducks, but Hagy et al. (2013) used transect 
surveys perpendicular to the river course on Pool 19 of the Mississippi River and concluded that 
distance methods produced highly variable and unrealistic population sizes.  Unlike transect 
surveys, quadrat surveys allow observers to use natural reference points on the landscape (e.g., 
mile sections) and are logistically compatible with currently available low-winged aircraft.  
Moreover, transect surveys in river systems require frequent turns and may be less economical 
and taxing on personnel than a quadrat design.  
Given consistent methodology for more than 60 years and uniqueness of the long-term 
data set (see Study 130), a concurrent evaluation of a new survey design with existing traditional 
aerial inventory methods is needed.  Evaluating and refining a new survey design concurrent 
with an existing inventory design will allow comparisons between counts and estimates.  
Understanding this relationship will provide a linkage between estimates produced by new aerial 
surveys and counts produced using traditional methods. 
Methods 
Aerial Surveys 
We defined our study area as the 100-year floodplain of the Illinois River as determined 
by the Illinois State Water Survey from Hennepin to Meredosia, IL.  Using ArcMap 10.2, we 
generated a grid of 1-mi2 quadrats (n = 432) and layered the boundary shapefile on a second 
shapefile outlining the typical concentration areas of waterbirds within core survey locations 
inventoried under Study 130.  We excluded Upper Peoria Lake, Goose Lake (Fulton County), 
and Spunky Bottoms from core areas because of their lack of ducks during waterfowl hunting 
season.  During early flights, we determined that we could survey approximately 50 quadrats per 
day within our study area.  We designated two sample strata for quadrat surveys, a high-density 
stratum and a low-density stratum.  The high-density strata contained quadrats which were 
within the 100-year floodplain of the Illinois River and overlapped an area where waterfowl 
concentrations during autumn were typically high at one of our traditional inventory locations (n 
= 73; Pearse et al. [2008a]).  We randomly selected at least one quadrat overlapping each 
traditional aerial survey location each week until 25 were selected. Larger sites which typically 
hosted large concentrations of waterfowl, such as Chautauqua National Wildlife Refuge and 
Emiquon Preserve, had more than one quadrat from the high-density stratum each week.  
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Additionally, we randomly selected 25 quadrats that did not overlap high-density locations but 
were within the 100-year floodplain of the Illinois River (n = 359; low density stratum).   
We flew aerial quadrat surveys from a single-engine, fixed-wing aircraft flying 
approximately 241 kph (150 mph) and 91 m (300 ft) above ground level.  We flew quadrat 
surveys the day following traditional waterfowl aerial inventories (Study 130) unless prevented 
by weather, but for comparison both inventory and quadrat surveys were always flown within the 
same week.  A pilot plus two observers flew a diagonal from the NE to SW corner and around 
the outside of each 1-mi2 quadrat.  The front seat observer estimated waterbird abundances by 
species while the rear seat observer recorded habitat information from within the 1-mi2 quadrat 
(e.g., inundated, woody vegetation, open water, herbaceous vegetation, ice coverage).   
Visibility Bias 
We conducted ground surveys concurrent with traditional aerial inventories and quadrat 
surveys to determine visibility bias.  Immediately before an aerial survey, a ground observer 
enumerated all waterbirds within a discrete area by species from an elevated location where 
visibility was unobstructed by vegetation or infrastructure.  Due to the large size of the quadrats 
(1 mi2) and inability of ground observers to view entire quadrats, most ground survey locations 
were comparably small (<25 ha) and well defined areas that could be counted effectively.  When 
possible, we used natural landmarks as boundaries (e.g., shorelines, levees, vegetation) to define 
a survey location.  When natural landmarks were not present, we used buoys (e.g., brightly 
painted duck decoys) to define plot boundaries.  Before surveys, we provided both aerial and 
ground observers a map of the survey location.  When possible, discrete ground locations were 
nested within quadrats or traditional census locations.  We used optics (e.g., spotting scope, 
binoculars) to tally all waterbirds present in the survey location.  All individuals were identified 
to species or smallest possible taxonomic group (e.g., dabbling duck, diving duck, goose, grebe, 
gull). 
We used a mixed model framework and Akaike’s Information Criteria adjusted for small 
sample size (AICc) to identify variables influencing count bias during aerial waterbird surveys 
(PROC MIXED in SAS v9.4; Akaike 1974, Burnham and Anderson 2002, Arnold 2010).  
Separately, we modeled count bias for dabbling ducks, diving ducks, geese, swans, and 
American coot as a function of five predictor variables (cloud cover [%], wind speed [kilometer 
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per hour], temperature [oC], species richness, and species prevalence [%]) at each survey location 
fitting all biologically plausible variable combinations.  We included year as a random effect and 
survey week as a repeated effect in all models.  Model weights (wi) were calculated for all 
models, and models within two ΔAICc units of the top model were considered competitive 
(Burnham and Anderson 2002, Arnold 2010).  We assessed the relative importance of each 
predictor variable for each guild by summing model weights of each predictor variable across 
competitive models (Burnham and Anderson 2002).  We present model-averaged beta estimates 
(β), standard errors (± SE), and 85% confidence limits (CL) across all competitive models 
(Burnham and Anderson 2002, Arnold 2010). 
We attempted to determine waterbird abundance estimates during aerial quadrat surveys 
from photographs collected from a camera mounted to the fuselage of the aircraft.  While flying 
a diagonal across the quadrat, photographs were taken from a camera mounted to the bottom of 
the fuselage.  Once activated by the observer at the edge of the quadrat, the camera captured a 
series of photographs that covered the entire diagonal of the quadrat.  Photos were taken at a rate 
that each photograph lined up to the edge of the next photograph, creating a sequence that 
covered the entire diagonal of the quadrat.  Photographs were georeferenced with GPS 
coordinates and altitude.  We collected digital images only from the high density stratum to 
increase the chances of capturing waterbirds on images.  If this method produces reasonable 
abundance estimates, it may be used to determine detection probability in the future. 
We successfully collected photos on 28 surveys during autumns 2014–2016 on a total of 
781 quadrats.  Due to the impracticalities of maintaining a constant speed, elevation, and heading 
while flying the quadrat, not every photograph was analyzed.  We determined duck abundance in 
every other photograph to eliminate the possibility of double counting birds in overlapping 
photographs.  The georeferenced aerial photographs were added to a geographic information 
system containing the boundaries of all quadrats.  Photographs that did not reside inside the 
corresponding quadrat were removed from analysis.  Each photograph was visually searched for 
waterbirds and each individual was counted and identified to species.  Birds that could not be 
identified to species were identified to the lowest possible taxonomic group (e.g., dabbler, diver, 
duck, goose, swan).  Both the geographic area and the numbers of waterbirds in each photograph 
were summed for all photographs in a quadrat.  The proportion of the total photograph area to the 
entire area of the quadrat (260 ha) was calculated for each quadrat.  This value was used to 
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extrapolate the total number of counted waterbirds to represent the entire quadrat.  Extrapolated 
waterbird numbers were compared to the adjusted aerial estimate for each corresponding quadrat 
and an error rate was calculated.  An overall error rate was calculated for all waterbird species 
along with individual error rates for each major guild (e.g., ducks, geese, swans). 
We used one-stage cluster sampling to determine the number of photographs needed per 
quadrat to estimate waterbird abundance within 15% of the true abundance (Pearse et al. 2008a, 
Hennig et al. 2017).  Sample size calculation in one-stage cluster sampling accounts for variation 
between clusters (i.e., photographs) to determine the appropriate number of clusters needed to be 
sampled for estimates to be within a specified range from the true value.  Although variation 
parameters at the quadrat level were unknown, they were estimated from the subset of 
photographs that were captured in each quadrat.  The number of photographs, 𝑚, was calculated 
as (Levy and Lemeshow 2008:254):   
         Z21-(α/2)MV21y 
𝑚 =    Z21-(α/2)V21y + (M – 1)Ɛ2 
where Z was the reliability coefficient and Ɛ was the amount in which the abundance estimate 
could differ from the true abundance.  We used 1.96 for the value of Z and 0.15 for the value of 
Ɛ.  When determining the number of photographs needed for each quadrat, M was the total 
possible number of photographs within a single quadrat, and calculated by taking the area of the 
quadrat and dividing it by the average photographic area.  Additionally, V21y was the ratio of the 
variance of the number of waterbirds in each photograph to the square of the mean number of 
waterbirds in each photograph.  We averaged the number of photographs needed across all 
quadrats. 
To compare the time and cost differences between survey methodologies, we compared 
weekly flight costs from 2016 aerial quadrat surveys against calculated costs for a photographic-
style aerial quadrat survey.  During surveys, the aircraft flightpath was recorded and time 
stamped. We used flightpath data to calculate the average time to complete weekly and 
individual quadrat surveys.  We used hourly aircraft rental and the salary for one biologist to 
calculate the cost of a traditional quadrat-style survey.  Since quadrat-style aerial surveys flown 
herein included a photograph transect, we subtracted the average time needed to conduct a photo 
transect from each quadrat for calculating quadrat-style survey costs.  To calculate time and cost 
of a photographic-style quadrat survey, we included flight and laboratory analysis of 
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photographs in calculations.  We calculated photographic-style quadrat survey cost by 
multiplying the total time of the survey by aircraft rental costs.  We calculated the time to count 
photographs by multiplying the number of photographs taken each week by the estimated time to 
count an individual photograph.  We calculated cost of counting photographs by multiplying the 
time to count photographs by the hourly wage of a technician. 
Disturbance 
While conducting ground surveys, we documented disturbance to waterbirds presumably 
attributable to the aerial survey.  Ground observers counted and recorded the number of each 
species within each count area that 1) exhibited a noticeable response to the airplane (e.g., flew 
but settled back in the survey area, dove under water, ran across the water but remained in the 
survey area) and 2) abandoned the plot completely and did not return during or immediately 
following aerial surveys.  We also estimated the distance abandoning birds traveled when they 
abandoned the survey area.  We determined disturbance probability for all waterfowl species and 
other waterbirds present at survey locations. 
We used logistic regression and Akaike’s Information Criteria adjusted for small sample 
size (AICc) to identify variables influencing disturbance during aerial waterbird surveys (PROC 
GLIMMIX in SAS v9.4; Akaike 1974, Burnham and Anderson 2002, Arnold 2010).  
Disturbance was classified as a binary response where 1 represented surveys where ≥5% of 
waterbirds were disturbed and 0 represented surveys where no waterbirds were disturbed.  Due 
to large numbers of individuals (>10,000) during some quadrat surveys, we used a 5% 
disturbance threshold to exclude surveys where insignificant numbers of birds were disturbed.  
Separately, we modeled disturbance for ducks, geese, swans, and all other non-waterfowl 
waterbirds (hereafter, waterbirds) as a function of four predictor variables (cloud cover, wind 
speed, temperature, and hunting status) fitting all biologically plausible additive combinations 
(PROC GLIMMIX in SAS v9.4).  We included year as a random effect in all models.  Model 
weights (wi) were calculated for all models, and models within two ΔAICc units of the top model 
were considered competitive (Burnham and Anderson 2002, Arnold 2010). We assessed the 
relative importance of each predictor variable for each guild by summing model weights of each 
predictor variable across competitive models (Burnham and Anderson 2002).  We present 
model-averaged beta estimates (β), standard errors (± SE), and 85% confidence limits (CL) 
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across all competitive models (Burnham and Anderson 2002, Arnold 2010). 
Results and Discussion 
Visibility Bias 
Overall, visibility bias of waterbirds averaged −17% (SE = 2%, n = 139).  Visibility bias 
was low for most guilds (ducks, −11% [SE = 5%, n = 124]; geese, −8% [SE = 3%, n = 70]; 
swans, −5% [SE = 3%, n = 37]), and most species were underestimated during aerial surveys 
(Table 4).  Dabbling ducks showed the greatest variation with overestimates for some species 
(green-winged teal, 182% [SE = 221%, n = 40]; gadwall [Mareca strepera], 121% [SE = 80%, n 
= 47]) and underestimates for others (American wigeon, −74% [SE = 20%, n = 19]; blue-winged 
teal −71% [SE = 6%, n = 14]).  Diving ducks, except for ruddy duck (15% [SE = 54%, n = 31]), 
were underestimated during aerial surveys.  Geese also were underestimated by aerial surveys, 
with greater white-fronted geese (Anser albifrons], −66% [SE = 7%, n = 14]) much more 
underestimated than white-cheeked geese (Branta canadensis and B. hutchinsii, −6% [SE = 3%, 
n = 67]).  American white pelican, −25% (SE = 16%, n = 27), double-crested cormorant, −70% 
(SE = 11%, n = 22), and American coot, −39% (SE = 7%, n = 30) also were underestimated by 
the observer during aerial surveys. 
Cloud cover (∑wi = 1.00) and group size (∑wi = 1.00) were included in competitive 
models of count bias in dabbling ducks (Table 5).  Cloud cover had a negative relationship (β = 
−0.53 ± 0.17) with count bias.  Count bias decreased 1% for every 2% increase in cloud cover, 
however an inflection from overestimation to underestimation occurred at approximately 30% 
cloud cover.  Count bias had a positive relationship (β = 0.01 ± 0.00) with group size. Count bias 
increased 1% for every 79 additional individuals in the survey area, which resulted in 
overestimation for group sizes greater than approximately 1,500 individuals  
 Prevalence (∑wi = 1.00) and temperature (∑wi = 0.49) were included in competing 
models of count bias for diving ducks (Table 5).  Count bias had a positive relationship (β = 0.56 
± 0.19) with prevalence.  Count bias increased 1% for every 2% increase in the proportion of 
diving ducks in a survey, which resulted in abundance estimated tending to be positively biased 
when the proportion of diving ducks in the survey area was greater than approximately 92%.  
Count bias had a positive relationship (β = 0.74 ± 0.49) with temperature.  Count bias increased 
1% with every 1o C increase in temperature, and aerial estimates better matched ground surveys 
as temperature increased.     
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Wind speed (∑wi = 0.40), cloud cover (∑wi = 0.27), and temperature (∑wi = 0.26) were 
all included in competitive models of count bias in geese (Table 5).  However, all ranked below 
the null model (wi = 0.28) and 85% CLs for all predictor variables overlapped zero and thus 
indicated no real effect.   
Temperature (∑wi = 0.82) was important in predicting count bias in swans (Table 5).  
Temperature had a positive relationship (β = 0.46 ± 0.22) with visibility bias.  Count bias 
increased 1% for every 1o C increase in temperature, which resulted in aerial estimates to be 
underestimated or overestimated at temperatures above and below 9o C, respectively.   
Prevalence (∑wi = 1.00) was important in predicting count bias in American coot (Table 
5).  Prevalence had a positive relationship (β = 88.72 ± 20.21) with count bias.  Count bias 
increased 1% for every 1% increase in the proportion of American coots in a survey, and aerial 
estimates better matched ground surveys as temperature increased.  Count bias had a negative 
relationship with temperature, but 85% CLs overlapped zero. 
Average error rates for abundance estimates from aerial photographs were high, ranging 
from −100% – 18,528% (Table 6).  The average error rate for all waterfowl was 100% ± 48%.  
Ducks (103% ± 51%) and geese (226% ± 192%) were overestimated whereas swans (−27% ± 
27%) and American coots (−43% ± 13%) were underestimated by aerial photographs.  Overall, 
333 ± 3 (ducks, 333 ± 4; geese, 359 ± 4; swans, 364 ± 3; American coot, 294 ± 10) photographs 
would need to be taken per quadrat for abundance estimates from aerial photographs to be within 
15% of true abundance, which corresponded to approximately 81% of the quadrat (Table 6).  
Quadrat-style aerial surveys using an aerial observer were faster (0.03 min/ha) and less 
expensive ($0.11 /ha) than estimates based on low-altitude aerial photographs (Table 7).  Using 
low-altitude photograph-based methods to survey a similar area as the INHS aerial waterfowl 
inventory would result in a 400% increase in survey cost.  Manually counting aerial photos 
contributed to 25% of total cost of photographed-based surveys. 
Disturbance 
Across years and surveys, disturbance for all waterfowl was 14% (SE = 2%, n = 261) and 
abandonment was 3% (SE = 1%, n = 261).  Disturbance for waterbirds was 13% (SE = 2%, n = 
171) and abandonment was 2% (SE = 1%, n = 171).  Overall, disturbance and abandonment of 
waterfowl (Table 8) and waterbird guilds (Table 9) during aerial surveys was low.  However, 
some guilds and species (e.g., snow [Chen caerulescens] and Ross’s [Chen rossii] [hereafter, 
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light] geese, greater white-fronted geese [Anser albifrons], blue-winged teal [Anas discors], 
shorebirds, and gulls) had relatively high disturbance and abandonment (Table 8-9). 
Hunting status (∑wi = 0.73) and temperature (∑wi = 0.59) were all included in 
competitive models of disturbance of geese (Table 10).  Hunting status had a positive 
relationship (β = 0.89 ± 0.53) with disturbance and the odds of a disturbance event was 2.4 times 
greater at a location that was not hunted for waterfowl.  Temperature had a negative relationship 
(β = −0.05 ± 0.03) with disturbance and a decrease of 1o C resulted in the odds of a disturbance 
event increasing by 4.5%.   
Hunting status (∑wi = 0.87) was included in competitive models of disturbance of swans 
(Table 10).  Hunting status had a positive relationship (β = 1.72 ± 1.13) with disturbance and the 
odds of a disturbance event was 5.6 times greater at a location that was not hunted for waterfowl.   
Hunting status (∑wi = 0.81) and temperature (∑wi = 0.57) were included in competitive 
models of disturbance of ducks (Table 10).  Hunting status had a positive relationship (β = 0.63 ± 
0.35) with disturbance and the odds of a disturbance event was 1.9 times greater at a location that 
was not hunted for waterfowl.  Temperature had a positive relationship (β = 0.03 ± 0.03) with 
disturbance and an increase of 1o C resulted in the odds of a disturbance event increasing by 
3.0%.   
Hunting status (∑wi = 1.00), temperature (∑wi = 1.00), and wind speed (∑wi = 0.73) 
were all included in competitive models of disturbance of waterbirds (Table 10).  Hunting status 
had a positive relationship (β = 3.46 ± 10.6) with disturbance and the odds of a disturbance event 
was 31.7 times greater at a location that was not hunted for waterfowl.  Temperature had a 
positive relationship (β = 0.07 ± 0.04) with disturbance and an increase of 1o C resulted in the 
odds of a disturbance event increasing by 7.3%.  Wind speed had a negative relationship (β = 
−0.08 ± 0.04) with disturbance and a decrease of 1 kph resulted in the odds of a disturbance 
event increasing by 8.1%. 
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Table 4.  Visibility bias (Biasv) and associated correction factors (CF), detection probability (D), 
and count bias (Biasc) for waterbird guilds and species during weekly aerial surveys conducted 
along the Illinois River from Banner to Havana, IL from September through January 2014–2016. 
 Biasv (%) CF D (%) Biasc (%) 
Geese −8 ± 3 1.09 96 −4 ± 4 
Greater white-fronted goose −66 ± 7 2.91 50 −31 ± 13 
White-cheeked geese a −6 ± 3 1.07 96 −2 ± 3 
     
Swans −5 ± 3 1.05 100 −5 ± 3 
 
    
Ducks −11 ± 5 1.13 95 −7 ± 6 
 
    
Dabbling ducks −7 ± 7 1.08 92 1 ± 7 
Wood duck −32 ± 9 1.48 67 1 ± 13 
Blue-winged teal −71 ± 6 3.40 43 −32 ± 13 
Northern shoveler 24 ± 39 0.81 67 85 ± 58 
Gadwall 121 ± 80 0.45 83 166 ± 96 
American wigeon −74 ± 20 3.90 11 133 ± 183 
Mallard −30 ± 8 1.42 74 −5 ± 10 
Northern pintail 47 ± 44 0.68 64 130 ± 69 
Green-winged teal 182 ± 221 0.36 45 526 ± 492 
     
Diving ducks −15 ± 13 1.18 84 1 ± 15 
Canvasback −31 ± 37 1.45 43 60 ± 86 
Redhead −53 ± 19 2.13 35 34 ± 53 
Ring-necked duck −31 ± 24 1.44 48 45 ± 50 
Scaup spp. −65 ± 12 2.83 33 7 ± 36 
Bufflehead −31 ± 17 2.55 57 −31 ± 17 
Common goldeneye −61 ± 9 1.38 75 −3 ± 41 
Hooded merganser −33 ± 13 1.49 76 −11 ± 17 
Ruddy duck 15 ± 54 0.87 48 141 ± 112 
     
American white pelican  −25 ± 16 1.33 67 12 ± 23 
Double-crested cormorant −70 ± 11 3.32 27 4 ± 34 
American coot −39 ± 7 1.63 83 −26 ± 8 
     
Total Waterbirds −17 ± 2 1.20 99 −16 ± 2 
a White-cheeked geese include Branta canadensis and B. hutchinsii.  
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Table 5.  Variables included in competitive models within two ΔAICc of the top model used to predict visibility bias during aerial 
waterbird surveys conducted along the Illinois River from Banner to Havana, IL from September through January 2014–2016.  
Values reported for each predictor variable from top to bottom include the sum of weights (∑wi), beta estimate ± standard error 
(β±SE), and 85% Confidence limits (LCL, UCL).   
Predictor Variable Dabbling Ducks Diving Ducks Geese Swans American coot 
Cloud Cover (%) 
1.00     
−0.53 ± 0.17 - - - - 
(−0.77, −0.29)     
 
     
Wind Speed (KpH) 
     
- - - - - 
     
 
     
Temperature (o C) 
 0.49  0.82  
- 1.340 ± 0.885 - 0.83 ± 0.55 - 
 (0.05, 2.63)  (0.05, 1.62)  
 
     
Group Size 
1.00     
0.01 ± 0.00 - - - - 
(0.01, 0.02)     
 
     
Prevalence (%) 
 1.00   1.00 
- 0.56 ± 0.19 - - 0.89 ± 0.22 
 (0.29, 0.83)   (0.57, 1.21) 
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Table 6.  Error rates, the number of photographs needing to be taken (n), and the 
corresponding amount of area that those photographs would represent from a comparison of 
waterbird numbers from aerial imagery and aerial quadrat surveys conducted along the Illinois 
River from Hennepin to Meredosia, IL from September through January 2015–2016. 
Taxa Error Rate n Percent of Quadrat 
Waterfowl 100% ± 48% 333 ± 3 81% 
Ducks  103% ± 51% 333 ± 4 81% 
Geese   226% ± 192% 359 ± 4 88% 
Swans −27% ± 27% 364 ± 3 89% 
American coot −43% ± 13%    294 ± 10  72% 
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Table 7.  Calculated time (min/ha) and cost ($/ha) of a traditional quadrat-style aerial survey and 
an photo quadrat-style aerial survey conducted along the Illinois River from Hennepin to 
Meredosia, IL from September through January 2015–2016.  
  Traditional Quadrat-Style Photo Quadrat-Style 
Survey Time 0.03 0.09 
Survey Cost $0.11 $0.33 
Photo Counting Time - 0.01 
Photo Counting Cost - $0.11 
Total Cost $0.11 $0.44 
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Table 8.  Overall disturbance and abandonment probability (%) ± SE of waterfowl during 
weekly aerial surveys conducted along the Illinois River from Hennepin to Havana, IL from 
September through January 2014–2016. 
 Disturbance   Abandonment  
Geese 21 ± 3  9 ± 2 
Light geesea 98 ± 2  98 ± 2 
Greater white-fronted goose 64 ± 9  36 ± 9 
White-cheeked geeseb 13 ± 3  4 ± 2 
    
Swans 5 ± 2  1 ± 1 
Mute swan 3 ± 3  0 ± 0 
Tundra/Trumpeter swans 4 ± 3  0 ± 0 
 
   
Ducks 10 ± 1  2 ± 1 
Wood duck 7 ± 4  0 ± 0 
Blue-winged teal 23 ± 7  5 ± 3 
Northern shoveler 8 ± 2  0 ± 0 
Gadwall 3 ± 1  0 ± 0 
American wigeon 2 ± 2  0 ± 0 
Mallard 5 ± 1  1 ± 1 
American black duck 12 ± 8  6 ± 6 
Northern pintail 8 ± 3  0 ± 0 
Green-winged teal 15 ± 3  1 ± 1 
Canvasback 3 ± 2  0 ± 0 
Redhead 3 ± 3  0 ± 0 
Ring-necked duck 1 ± 1  1 ± 1 
Scaup spp. 2 ± 2  0 ± 0 
Long-tailed duck 0 ± 0  0 ± 0 
Bufflehead 7 ± 4  0 ± 0 
Common goldeneye 15 ± 6  3 ± 3 
Hooded merganser 21 ± 8  9 ± 4 
Common merganser 7 ± 5  1 ± 1 
Ruddy duck 1 ± 1  0 ± 0 
    
Total Waterfowl 14 ± 2   3 ± 1 
a Light geese include Chen caerulescenss and C. rossii.   
b White-cheeked geese include Branta canadensis and B. hutchinsii.   
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Table 9.  Overall disturbance and abandonment probability (%) ± SE of waterbirds during 
weekly aerial surveys conducted along the Illinois River from Hennepin to Havana, IL from 
September through January 2014–2016. 
Taxa Disturbance  Abandonment  
Loons 0 ± 0  0 ± 0 
    
Grebes 4 ± 3  0 ± 0 
Pied-billed grebe 4 ± 3  0 ± 0 
    
Double-crested cormorant 11 ± 4  2 ± 2 
    
American white pelican 8 ± 4  6 ± 3 
    
Wading birds 21 ± 5  3 ± 2 
Great blue heron 16 ± 5  4 ± 3 
Great egret 20 ± 10  0 ± 0 
Cattle Egret 50 ± 29  0 ± 0 
Black-crowned night-heron 25 ± 17  8 ± 8 
    
Raptors 3 ± 3  0 ± 0 
Bald eagle 3 ± 3  0 ± 0 
    
Rails 2 ± 1  0 ± 0 
American coot 2 ± 1  0 ± 0 
Common gallinule 0 ± 0  0 ± 0 
    
Shorebirds 65 ± 10  22 ± 10 
Killdeer 92 ± 8  17 ± 17 
    
Gulls 35 ± 5  7 ± 3 
Bonaparte's gull 58 ± 21  24 ± 24 
Ring-billed gull 16 ± 8  6 ± 6 
Herring gull 0 ± 0  0 ± 0 
    
Waterbirds 13 ± 2   2 ± 1 
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Table 10.  Variables in models within two ΔAICc of the top model used to predict visibility bias of aerial waterbird 
surveys conducted along the Illinois River from Hennepin to Havana, IL from September through January 2014–
2016.  Values reported for each predictor variable from top to bottom include: sum of weights (∑ωi); beta estimate ± 
standard error (β±SE); 85% Confidence limits (LCL to UCL).   
 
Predictor Variable Geese Swans  Ducks Waterbirds 
Cloud Cover (%) 
    
- - - - 
    
 
    
Wind Speed (kph) 
   0.73 
- - - -0.08 ± 0.04 
   (-0.15 to -0.02) 
 
    
Temperature (o C) 
0.59  0.57 1.00 
-0.05 ± 0.03 - 0.03 ± 0.02 0.07 ± 0.04 
(-0.09 to 0.00)  (0.00 to 0.06) (0.01 to 0.13) 
 
    
Hunting Status 
0.73 0.87 0.81 1.00 
0.89 ± 0.53 1.72 ± 1.13 0.63 ± 0.35 3.46 ± 1.06 
(0.12 to 1.66) (0.09 to 3.34) (0.12 to 1.13) (1.93 to 4.99) 
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STUDY 138:  ECOLOGY OF DIVING DUCKS IN ILLINOIS 
 
Objectives: 
 
 We will investigate the ecology of diving ducks (e.g., canvasback and lesser scaup) in the 
Illinois River and Pool 19 of the Mississippi River during spring, use these data and that from 
past projects to draw inferences relevant to conservation planning and wetland habitat 
management in Illinois, and distribute our findings to parties of interest.  Specifically, we will: 
 
1) Trap and leg-band up to 1,000 lesser scaup and canvasback along the Illinois River and 
Pool 19 of the Mississippi River, 
 
2) Anecdotally document distribution of lesser scaup and canvasback among and within 
wetlands of both river systems, 
 
3) Summarize and distribute these data to agency personnel, research collaborators, the 
scientific community, and the general public through popular articles, oral presentations, 
technical reports, peer-reviewed publications, and other means. 
 
Introduction 
Historically, diving ducks were abundant during spring and autumn migration on the 
Illinois River. For example, 710,275 lesser scaup (Aythya affinis; hereafter, scaup) were 
recorded on the upper Illinois River on 20 November 1949.  However, autumn abundance of 
diving ducks in the IRV declined precipitously in the 1950s and has not recovered; peak 
abundance of scaup during autumns 1993–1996 averaged only 4,465 (Havera 1999).  The 
central Mississippi River, specifically Pool 19, is also a critical area for migrating diving 
ducks, but peak abundances during autumn have declined in this region from about 480,000 
during 1978–1982 to 51,300 during 1993–1996 (Havera 1999).  Most recently, peak 
abundance of scaup was 42,115 on Pool 19 during autumn 2013 (A. Yetter, INHS, 
unpublished data). 
Interestingly, diving ducks are more abundant in these systems during spring than 
autumn.  For example, INHS personnel counted nearly 12,500 scaup at Emiquon Preserve in 
the IRV on 10 March 2007 and 350,000 scaup and 20,000 canvasbacks on Pool 19 of the 
Mississippi River on 24 March 2008.  Thus, wetlands of both rivers systems appear to provide 
important stopover habitats during spring, a critically important time in the annual cycle of 
waterfowl.  Because diving ducks partially rely on nutrients acquired during spring migration 
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for breeding, the quality of Illinois’ wetlands likely influence population dynamics of these 
species (Anteau and Afton 2004, 2011). 
Lesser scaup and canvasback are two diving ducks species considered in greatest need 
of conservation under the Illinois Comprehensive Wildlife Conservation Plan and Strategy 
(ICWCPS 2005).  Continental populations of both species have decreased significantly over the 
last 30–40 years.  The canvasback population reached a low of 373,000 in 1978 and concern 
remains over the future status of this species.  Similarly, the continental breeding population of 
lesser scaup was estimated near 8.0 million in 1972, but only 3.2 million in 2006.  The “Spring 
Condition Hypothesis” may explain the scaup decline, which indicates that foraging habitats in 
the midcontinent have declined in quality (e.g., abundance of food; Anteau and Afton 2004, 
2008a,b, 2011).  If inadequate forage exists for lesser scaup at stopover locations during spring 
migration, these birds may not have the endogenous resources required to reproduce 
successfully. 
Recent researchers have indicated a need for increased banding data during multiple 
seasons of the year to improve the reliability of current survival estimates, especially during 
non-breeding periods (Koons et al. 2006).  Band returns establish linkages between 
migration stopover locations and other critical areas used during the annual cycle; however, 
scaup have been typically underrepresented in banding efforts and additional banding data is 
critically needed (Austin et al. 2000).  As the Illinois River is a major autumn and spring 
migration stopover location for ducks traveling to the Great Lakes and the Prairie Pothole 
Region, additional banding data is needed to assess the relative importance of this region 
and compare with the Mississippi River using banding data from concurrent studies (e.g., A. 
Afton, Louisiana State University). 
Methods 
We captured and banded diving ducks at The Emiquon Preserve along the Illinois River 
using baited swim-in traps during March 2018.  We identified species and sex, obtained 
morphological measurements, and attached an incoloy leg band to all diving ducks captured.  
Results 
We captured and banded 1,401 total diving ducks during spring 2018.  Species specific 
totals were canvasback (Aythya valisneria, 6), greater scaup (A. marila, 1), lesser scaup (A. 
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affinis, 1,353), redhead (A. americana, 1), and ring-necked duck (A. collaris, 40).  Data were 
computerized and submitted to the United States Geological Survey’s Bird Banding Laboratory.     
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STUDY 139:  ECOLOGY OF SPRING-MIGRATING DABBLING DUCKS IN THE 
ILLINOIS RIVER VALLEY 
 
Objectives: 
 
We will investigate the migration ecology of American green-winged teal and gadwall in 
and nearby the central Illinois River valley during spring, use these data to draw inferences 
relevant to conservation planning and wetland habitat management in Illinois, and distribute our 
findings to parties of interest. Specifically, we will: 
 
1) Determine home range size, estimate survival, and describe daily movements of a 
minimum of 40 American green-winged teal and 40 gadwall during spring migration in 
central Illinois, 
 
2) Determine diet composition and food selection of a minimum of 50 experimentally-
collected American green-winged teal during spring in central Illinois, 
 
3) Estimate energy density at foraging locations of a minimum of 50 American green-
winged teal during spring in central Illinois, 
 
4) Summarize and distribute these data to agency personnel, research collaborators, the 
scientific community, and the general public through popular articles, oral presentations, 
technical reports, peer-reviewed publications, and other means. 
 
Introduction 
Millions of waterbirds rely on Illinois wetlands during autumn and spring migration, 
despite these landscape-scale modifications (Havera 1999).  In particular, the IRV is a focus area 
of the Upper Mississippi River and Great Lakes Region (UMRGLR) Joint Venture of the North 
American Waterfowl Management Plan (Soulliere et al. 2007).  Peak abundance of ducks in the 
IRV currently averages 388,000 during autumn (range 210,000–545,000; based on 1995–2005 
INHS aerial inventories).  Additionally, the UMRGLR Joint Venture specifically relies on the 
IRV and other migratory focal areas in Illinois to protect, maintain, enhance or restore more than 
800,000 ha of wetland habitats for waterfowl (Soulliere et al. 2007).  Migratory waterfowl 
common to this region are ecologically important as predators and prey and economically 
important to Illinois communities by providing hunting and viewing opportunities (see Study 
123).  Thus, investigations of migrating and wintering waterfowl in Illinois are critical to guide 
conservation planning and harvest management that provide recreational and economic benefits 
to Illinois.   
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According to U.S. Fish and Wildlife Service parts collection survey data from 2010–
2012, gadwall (Mareca strepera, GADW) and green-winged teal (Anas crecca, GWTE) 
comprised approximately 15% of the duck harvest in Illinois and were commonly in the top five 
duck species harvested in the state; however, little information exists to describe spring 
migration ecology of these important species, which is related to autumn population size 
(Hoekman et al. 2002).  Detailed information on spring distribution, habitat associations, food 
selection, and stopover duration for these species are lacking or antiquated.  An investigation 
documenting these factors would provide data critical to effectively allocating conservation 
efforts and help guide wetland habitat restoration and conservation planning at state and regional 
levels.  Extensive declines of natural wetlands within habitats that these species typically 
frequent (e.g., aquatic bed, moist-soil, exposed mudflats) may necessitate restoration of these and 
other important habitats.  Currently, energetic carrying capacity models used for prioritization of 
habitat restoration and protection objectives require accurate estimates of stopover duration, 
habitat use and selection, energetics of foods used by these species, and possibly other useful 
aspects of their migration ecology.  Previous studies have indicated generally low food densities 
in most spring habitats used by diving and dabbling ducks, but some data indicates that birds 
respond positively to spring-flooding of seasonal wetlands; however, little information exists to 
help managers understand food use and availability in spring-flooded wetlands, especially in 
agricultural fields (Straub et al. 2012).  
Additionally, recent research has indicated a need for increased banding data during 
multiple seasons of the year to improve the reliability of current survival estimates, especially 
during non-breeding periods (Koons et al. 2006).  Band returns establish linkages between 
migration stopover locations and other critical areas used during the annual cycle; however, 
lesser scaup (Aythya affinis) have been typically underrepresented in banding efforts and 
additional banding data is critically needed (Austin et al. 2000).  As the Illinois River is a major 
autumn and spring migration stopover location for ducks traveling to the Great Lakes and the 
Prairie Pothole Region, additional banding data is needed to assess the relative importance of this 
region and compare with the Mississippi River using banding data from concurrent studies.  
Methods 
Our study area encompassed the La Grange Pool, Illinois River extending from Pekin 
(River Mile 160), IL, to the La Grange Lock and Dam (River Mile 80) near Meredosia, IL.  This 
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segment of the Illinois River floodplain included portions of Putnam, Bureau, Marshall, 
Woodford, Peoria, Tazewell, Fulton, Mason, Schuyler, Brown, and Cass counties.  Additionally, 
we monitored telemetered birds in tributary streams, wetlands, and strip-mined lands outside of 
the Illinois River floodplain in these counties as necessary.  We also experimentally collected 
AGWT in the confluence region of the Illinois and Mississippi rivers in Calhoun and Jersey 
counties, IL and at the Swan Lake Duck Club in Putnam County, IL. 
We used rocket nets and swim-in traps baited with corn to capture GWTE and GADW 
during spring migration (Sykes et al. 1990, Johnson et al. 1991, Anich et al. 2009).  We attached 
a standard aluminum leg band and a prong and suture, VHF transmitter (6-7 gram; <3% of body 
mass) equipped with a mortality switch to individual birds (Mauser and Jarvis 1991, Pietz et al. 
1995).  We staggered capture and radio-marking of individuals throughout the spring migration 
period.  
We used standard radio-telemetry techniques to track GWTE and GADW to determine 
diurnal (½ hr after sunrise to ½ hr before sunset) and nocturnal (½ hr after sunset to ½ hr before 
sunrise) habitat use.  Birds were located by ground crews using triangulation techniques with 
vehicle-mounted null-array antenna systems and hand-held antennas (Davis et al. 2009).  We 
determined locations of ducks using Program LOAS 4.0.3.8, which partially automated telemetry 
locations using a global positioning system and digital compass.  Tracking crews practiced 
triangulations until azimuth standard deviation was <3°.  We recorded habitat use of radio-
marked individuals triangulated to wetland and upland habitat types as depicted on aerial images 
and National Wetlands Inventory base layer shapefiles in LOAS.  We aerially searched for birds 
not found via ground tracking approximately weekly.  When birds were located from the air, 
ground crews were dispatched to that area for location and triangulation.  We rotated tracking 
schedules so that a minimum of half of our telemetered birds were triangulated during each 
diurnal and nocturnal tracking period.  For example, a transmittered duck found during the 
diurnal period of Day 1 would subsequently be located during the nocturnal period of Day 2, and 
then this bird would again be triangulated diurnally on Day 3 and so on.  We determined habitat 
use of GADW and GWTE by overlaying daily waypoints of triangulated birds on the 2010 
Illinois Landcover database in ArcMAP 10.3.  During each triangulation, we verified status (i.e., 
alive or dead).  We calculated consecutive day roost to night roost (Day-Night) and night roost to 
day roost (Night-Day) movement distances from daily location data using the Pythagorean 
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Theorem.  We calculated home range size (95% Minimum Convex Polygons [MCP]) for birds 
that remained in the study area ≥ 3 days using the Minimum Bounding Geometry Tool in 
ArcToolBox ArcMAP 10.3.1.  We used separate general linear models in SAS (Proc GLM) to 
compare home range sizes between age groups and sexes of marked ducks.  For stopover 
estimation, we assumed an individual had emigrated from the study area if we failed to locate 
them via ground or aerial searches.  We will report apparent stopover duration for each species 
during spring 2018.  We will estimate total stopover duration using encounter sampling through 
Program DISTANCE (Otis et al. 1993, Lehnen and Krementz 2005) during autumn/winter 2018.  
We will calculate apparent survival of each species and will estimate survival of spring migrating 
GWTE and GADW using the known fate model in Program MARK (White and Burnham 1999, 
White et al. 2006) in autumn/winter 2018.  We intend to use Akaike’s Information Criterion to 
evaluate models containing effects of age, sex, and capture date on daily survival rates.  
We used radio-telemetry locations to identify potentially important foraging habitats 
(e.g., temporary wetlands in agricultural fields, spring-flooded moist-soil wetlands) and 
experimentally collected foraging green-winged teal with a shotgun to determine food use.  Prior 
to collection, birds were observed foraging for ≥5 minutes to increase the likelihood of ingesta 
upon dissection.  Immediately after harvest, we removed the upper digestive tracts (i.e., 
proventriculus and esophagus) from birds, placed zip ties at the anterior of the esophagus and at 
the junction of the proventriculus and gizzard, preserved food items by injecting a 10% formalin 
solution stained with rose Bengal at several locations within the digestive tract, and refrigerated 
the entire digestive tracts in a bath of the aforementioned preservative until processing occurred 
at the Forbes Biological Station in Havana, IL (approximately 90–160 days).  In the laboratory, 
the proventriculus and esophagus were thawed and all food items identified, enumerated, and 
weighed to the nearest 0.1 mg.  We followed approved protocols and necessary approvals prior 
to collections (i.e., University of Illinois Institutional Animal Care and Use Committee Permit 
#15032, U.S. Fish and Wildlife Service Scientific Collection Permit #MB145466-4, Illinois 
Department of Natural Resources Scientific Collecting W18.6079 and Scientific Research 
permits SS18-030, U.S. Fish and Wildlife Service Central Illinois River Refuges Permit 
#33653E-16-001, U.S. Fish and Wildlife Service Salvage Permit #MB121922-0, and The Nature 
Conservancy Research Permit #2018-1).  
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We collected benthic core samples (hereafter, food samples) from within experimental 
collection locations to quantify density (kg/ha) of plant seeds, invertebrates, and other potential 
waterfowl foods.  We collected 3 benthic cores (5-cm diameter × 10-cm depth) in each collection 
location.  We combined core samples for each location in the field, preserved each amalgamation 
with 10% formalin solution stained with rose bengal, and refrigerated the mixture in 
polyethylene bags until processing (approximately 60–120 days).  We rinsed (No. 60, 250-µm 
mesh sieve) samples through sieves to remove preservatives and soil, removed invertebrates and 
dried to constant mass separately by lowest taxonomical level practical, dried samples at room 
temperature for >24 hr, removed seeds by hand, and enumerated and weighed by species or 
genus using published protocols (Hagy et al. 2011, Hagy and Kaminski 2012).  At each food 
sample location, we also recorded water depth and secchi depth for use in later analysis.  
Results and Discussion  
We radiomarked 79 green-winged teal and 20 gadwall during spring 2018.  A total of 
2,210 locations were triangulated from 3 March to 18 May 2018.  All data have been 
computerized and a comprehensive analysis of spring dabbling duck data will be completed in 
autumn 2018 and presented in the subsequent FY2019 reports. 
We lethally collected and processed esophageal contents of 81 foraging GWTE (60 ♂, 21 
♀) in the IRV during 22 February–10 April 2018.  We removed 3 ♂ and 3 ♀ GWTE diet 
samples from analyses that contained insufficient food in the upper gastrointestinal tract for 
inference (<0.1g/bird and/or <5 items).  For the spring of 2018, we found plant material at a 
higher rate (100.0% percent occurrence) and greater aggregate percent mass 93.3% than animal 
matter (49.4% and 6.7% respectively; Table 11).  Moist-soil plant seeds dominated the diet 
samples including sedges (Cyperus spp.), pigweed (Amaranthus spp.), grasses (Panicum spp.), 
sprangletop (Leptochloa fusca), and pondweeds (Potamageton spp.; Table 12).   
We collected and processed core samples (n = 75) from 11 locations throughout the IRV.  
Across all locations seeds, tubers, and invertebrates averaged 586.3 ± 128.7 kg/ha (523.1 ± 114.8 
lbs/ac; Table 13).  Similar to diets, we determined food availability at collection sites was 87.5% 
and 12.5% aggregate percent mass for plant and animal taxa, respectively.  We noted similar 
trends in food availability on the landscape during spring 2018 when compared to springs 2016–
2017.  GWTE consumed diet items in proportion to availability on the landscape; however, plant 
material constituted a higher aggregate percent mass of both diets and availability samples than 
47
previous years (Table 11).  We found diets of spring-migrating GWTE in 2018 were similar to 
2016–2017, as well as previous GWTE diet studies in Illinois (Anderson 1959).  Moist-soil plant 
seeds such as sedges, smartweeds (Polygonum spp.), grasses, and millets (Echinochloa spp.) 
were both common and abundant.  We observed small forage items like toothcup (Ammania 
coccinea) and fragrant sedge (Cyperus squarosus) seeds as well as microinvertebrates 
(Ostracoda, Copepoda, Nematoda) in food availability samples during spring 2018.  We will 
continue GWTE diet selection analyses during autumn/winter 2018. 
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Table 11.  Composition of green-winged teal (Anas crecca) diets and food availability samples 
among years (2016–2018) in the Illinois River valley, (n) number of samples collected, 
aggregate percent dry mass of plant and animal taxa, and mean aggregate percent dry mass 
(Mean) for animal and plant taxa across years of study. 
 
Diets 
 
Food Availability 
Year n Plant Animal 
 
Year n Plant Animal 
2016 39 74.6% 25.4% 
 
2016 22 69.7% 30.3% 
2017 40 76.8% 23.1% 
 
2017 17 74.6% 25.4% 
2018 75 93.3% 6.7% 
 
2018 25 87.5% 12.5% 
Mean 81.6% 18.4% 
 
Mean 77.2% 22.8% 
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Table 12.  Food habits analysis of spring-migrating green-winged teal (Anas crecca) including 
percent occurrence and aggregate percent dry mass of common food items during spring 2018 in 
the Illinois River valley. 
 
 
Taxa 
Percent 
Occurrence 
Aggregate 
Percent 
Diet 
Rank 
Food 
Availability 
Availability  
Rank 
Cyperus spp. 69.6% 17.0% 1 5.0% 7 
Amaranthus spp. 59.5% 12.4% 2 10.8% 3 
Panicum spp. 44.3% 10.5% 3 3.8% 8 
Leptochloa fusca 20.3% 9.2% 4 1.6% 14 
Potamogeton spp. 22.8% 7.3% 5 11.3% 2 
Polygonum spp. 41.8% 5.3% 6 5.9% 5 
Ammannia cocinea 24.1% 4.0% 7 0.5% 27 
Setaria spp. 22.8% 3.6% 8 2.0% 13 
Eleocharis spp. 17.7% 3.5% 9 0.7% 22 
Portulaca oleracea 16.5% 3.1% 10 0.9% 17 
Egg Mass 17.7% 3.1% 
   
Leersia oryzoides 15.2% 3.0% 
   
Najas spp. 15.2% 2.6% 
   
Echinochloa spp. 12.7% 1.9% 
   
Sagittaria spp. 7.6% 1.9% 
   
Chrionomidae 17.7% 1.5% 
   
Ipomoea spp. 6.3% 1.4% 
   
Solidago spp. 2.5% 0.8% 
   
Aster spp. 2.5% 0.8% 
   
Ostracoda 10.1% 0.7% 
   
Unknown white seed 10.1% 0.7% 
   
Mollugo verticillata 2.5% 0.6% 
   
Ludwigia peploides 6.3% 0.5% 
   
Persicaria lapathifolia 1.3% 0.5% 
   
Eragrostis hypnoides 7.6% 0.5% 
   
Brassica spp. 3.8% 0.4% 
   
Unknown Insecta 1.3% 0.4% 
   
Rhamnus cathartica 1.3% 0.3% 
   
Cannabis sativa 1.3% 0.3% 
   
Diptera 6.3% 0.2% 
   
Sorghum bicolor 1.3% 0.2% 
   
Lemna spp 11.4% 0.2% 
   
Rumex crispus 8.9% 0.2% 
   
Elusine indica 11.4% 0.2% 
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Table 13.  Experimental collection locations of green-winged teal (Anas crecca) during spring 
2018 in the Illinois River valley, number of birds collected (n), densities (kg/ha) of seeds and 
tubers (seeds), benthic invertebrates (benthos), and combined (overall) of taxa typically 
consumed by dabbling ducks. 
Location n Seeds Benthos Overall 
Rice Lake SFWA 8 1,643.6 10.4 1,653.9 
MS River SFWA 3 751.1 66.9 818.0 
Emiquon Preserve 10 727.1 37.5 764.6 
Emiquon NWR 5 660.1 9.6 669.7 
Marshall SFWA 4 313.9 312.4 626.4 
Two Rivers NWR 14 590.0 15.9 605.9 
Swan Lake Duck Club 6 222.3 157.5 379.8 
Spring Lake SFWA 3 327.5 26.7 354.1 
Chautauqua NWR 3 178.1 87.1 265.2 
Quiver Creek 18 227.7 20.9 248.6 
Sanganois SFWA 1 57.7 5.7 63.4      
Illinois River Valley 75 518.1 68.2 586.3 
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STUDY 140:  HABITAT QUALITY FOR WETLAND BIRDS IN ILLINOIS 
 
Objectives: 
 We will determine habitat quality and suitability for focal bird guilds identified by the 
Illinois Wetland Campaign of the Illinois Comprehensive Wildlife Conservation Plan and 
Strategy as significantly influential on habitat conservation objectives. Specifically, we will: 
 
1) Estimate habitat quality of a minimum of 50 wetland and deepwater polygons during 
spring, summer, and autumn for focal wetland wildlife guilds of the Illinois Wetlands 
Campaign, 
 
2) Develop a model to predict wetland quality for focal species of the Illinois Wetlands 
Campaign relative to wetland and landscape characteristics, and 
 
3) Summarize and distribute these data to agency personnel, research collaborators, the 
scientific community, and the general public through popular articles, oral presentations, 
technical reports, peer-reviewed publications, and other means. 
 
Introduction 
Although wetland quality has declined over the last 200 years due to a variety of 
anthropogenic influences, the rate and extent of that decline is unknown (Mitsch and Gosselink 
2000).  Some regions have experienced extensive wetland losses since the 1900s, such as the 
Midwestern United States (Tiner 1984, Mitsch and Gosselink 2000).  However, migratory 
wetland birds depend on wetlands to satisfy various habitat needs such as breeding, nesting, 
brood-rearing, loafing, and refueling for migration, and trends in waterbird populations often 
parallel the amount and quality of wetland habitat available (Weller and Spatcher 1965, 
Baldassarre 2014).  But, wetland birds may be limited by the availability of suitable habitat 
during the non-breeding season (e.g. spring and autumn migrations; Morrison 2006, Skagen et al. 
2008), especially in highly-modified landscapes like the midwestern United States (O’Neal et al. 
2008).  Data are needed to both better describe the current level of function of extant wetlands as 
well as establish baseline data for estimating rate of wetland degradation in the state of Illinois 
relative to habitat needs for wetland-dependent wildlife.   
Currently, National Wetland Inventory (NWI) data provide the most comprehensive 
source of information that can be used to quantify wetland availability and habitat suitability for 
wetland wildlife.  However, waterbirds require functional wetland hydrology and vegetation 
communities that support their needs during migration.  Unfortunately, NWI data do not include 
descriptions of water depth or seasonality of surface hydrology and assess vegetation cover 
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broadly.  Thus, NWI wetland estimates likely overestimate the amount of wetland and deepwater 
habitat available to wetland wildlife and lacks insight into habitat quality of available habitats, 
especially during spring and autumn migrations.  Moreover, current wetland availability 
estimates in Illinois are not corrected for wetlands which have suitable hydrology and may not 
provide habitat of sufficient quality to be useful to many species of wetland wildlife (e.g., power 
plant cooling lakes, borrow pits along interstates, ponds in urban developments, etc.).  A major 
assumption of many conservation plans is that foraging habitat is most limiting during spring and 
autumn migration in primarily non-breeding regions such as Illinois (e.g., Soulliere et al. 2017). 
However, aquatic habitats with extensive disturbance or those lacking aquatic vegetation likely 
provide little value as foraging habitats (Stafford et al. 2010, Hagy et al. 2017), and information 
to describe the actual availability of wetland habitat of suitable quality for migrating wetland bird 
species in Illinois is lacking.   
We assessed the functional quantity (i.e., relative value to focal species of wetland area 
actually inundated by water to the appropriate depths) of wetlands currently assumed to be 
available to waterbirds during spring, summer, and autumn in Illinois corresponding to 
hypothesized critical periods for three waterbird guilds.  We assessed important vegetation and 
hydrological characteristics and habitat conditions in spring for migrating dabbling ducks, 
summer for migrating and breeding marsh birds, and in autumn for migrating shorebirds.  This 
information can then be used to develop fine-scale wetland conservation objectives for wetland-
dependent organisms at different times of the year.  Understanding the status of wetland quality 
and the rate of change in wetland quality is critical for appropriate planning objectives.  This 
study will provide estimates of current functional quality of wetlands for waterbirds allowing a 
more precise development of wetland enhancement and restoration implementation objectives.   
Methods 
We surveyed wetland habitat conditions for three guilds of wetland-dependent birds—
dabbling ducks, secretive marsh birds, and shorebirds—during 2015–2017.  We conducted 
surveys during critical periods when we hypothesized these guilds are most limited by habitat in 
this region.  Our survey periods included 1) spring for northerly migrating dabbling ducks (mid-
February–mid-April), 2) summer for migrating and breeding secretive marsh birds and other 
waterbirds, (mid-April–mid June) and 3) autumn for southerly migrating shorebirds (late July–
early September).  Each year, we selected 100–120, 25-ha plots located within NWI wetlands 
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and visited each plot once in each of the three seasons (i.e., 300 – 360 site visits per year; Figs. 
6–7).  We consolidated NWI wetland polygons into 6 classes according to major wetland cover 
types (i.e., emergent, forested, lake, pond, riverine and other; Cowardin et al. 1979; Table 14).  
We generated plots randomly using a spatially-balanced stratification (Theobald et al. 2007) 
based on consolidated NWI wetland classes and natural divisions.  We selected spring season 
plots (i.e., dabbling duck-focused) with equal inclusion probabilities for the six NWI wetland 
classes.  Then, we used Neyman allocation (Neyman 1934) to allocate survey effort 
proportionally based on NWI wetland area within natural divisions with a minimum of three 
plots per natural division.  This sampling design with unequal effort among strata (i.e., natural 
divisions) allowed for unbiased estimation (Johnson et al. 2009) and was flexible to uncertainty 
in removing and adding sites (e.g., denied access by landowner; Theobald et al. 2007).  
Furthermore, this process has been shown to generate results representative of the larger 
population of unsampled wetlands (Miller 2016, Tozer et al. 2018).  Following the spring season, 
we replaced half of the plots containing predominantly forested polygons (i.e., 50 –100% cover) 
with plots with emergent polygons to better reflect habitat used by focal species for summer (i.e., 
marsh birds) and autumn (i.e., shorebirds) which often avoid forested wetlands (Johnson et al. 
2009, Bolenbaugh et al. 2011).   
Within each consolidated NWI class and plot, we assessed vegetation cover and surface 
water inundation cover using a field PC (Juniper Systems, Archer) with a GPS on foot or by 
boat.  Inundated areas, as well as areas classified as mud or patchy inundation were separated, 
and we mapped vegetation communities (e.g., emergent/herbaceous, woody, etc.).  To further 
measure important waterbird vegetation and other wetland cover, we visually estimated total 
flooded area and vegetation cover within each NWI class present in the plot.  We waded or 
boated inundated areas to assess depth profile in at least 10 locations to evaluate the proportion 
of the wetland polygon that was shallowly inundated <45 cm for dabbling ducks and <10 cm for 
shorebirds (Table 15).  Next, we estimated the areal cover of the inundated area of emergent 
(dense persistent and non-persistent), submersed and floating-leaved aquatic vegetation (SAV-
FLAV), scrub-shrub (woody vegetation <6 m), and forested (woody vegetation >6 m) 
vegetation.  We estimated the inundated area covered by non-rooted FLAV such as Lemna spp. 
as well as the area that was open water and un-vegetated.  Then, we approximated the area of the 
polygon that was not inundated and proportion of exposed mudflats (<30% vegetation), and in 
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2017 only, we estimated total shorebird foraging habitat (i.e., mudflats and inundation <10 cm; 
Table 15). 
We noted evidence of wetland management including indication of drawdowns, presence 
of impoundments, mowing or disking, moist-soil plant management for waterfowl, and water-
control structures (e.g., culverts, stop-log structures; Table 16).  Based on evidence of 
management, observers determined the relative intensity of management on an ordinal scale 
(e.g., none, low, medium, and high).  This scale ranged from unmanaged bottomland forests to 
highly managed impoundments with water control structures, water delivery and removal 
systems, and food plots specifically for waterfowl.  Any information pertaining to management 
regime or practices was gleaned from visual observations or from landowners and site managers 
when possible. 
During site visits, observers scored wetland classes on whether they were connected to or 
near other wetland types (i.e., presence/absence of a wetland complex; Table 16).  After mapping 
the inundation and vegetation communities within a plot, observers would study the plot map, 
and based on wetland types present during observations, determine whether an NWI class was 
located within or near a wetland complex.  Then, since connectivity to rivers and streams may 
influence wetland hydrology and vegetation cover, observers scored NWI classes’ connectivity 
to rivers or streams on an ordinal scale ranging from 0 – 7 (no connectivity to permanent 
connection).  These scores were based upon observations of hydrological characteristics (i.e., 
secondary indicators). 
We assessed wetland complexity both qualitatively and quantitatively.  First, we visually 
estimated horizontal interspersion (i.e., complexity) of NWI classes present at a site noting the 
number of distinct patches and the degree in which they were interspersed (Mack 2001, US EPA 
2011 [Patch Mosaic Complexity]; Fig. 8). Observers evaluated an NWI class from a “plan view” 
(i.e., as if the observer were looking down on the NWI class).  Using tracks and visual 
observations, observers scored an NWI class’s horizontal interspersion on an ordinal scale 
ranging from 0 to 4—where 0 indicates a monotypic or not interspersed area, and 4 indicates a 
highly interspersed area with many vegetation types and high interspersion (Fig. 8, Table 16).  
We then extracted edge density (ED), a quantitative measure of the interspersion of vegetation 
and water (i.e., open and aquatic bed) (m/ha) (Rehm and Baldassarre 2007).  To obtain values for 
ED, we overlaid the cover maps (described in previous annual reports) with the NWI polygons at 
56
a given site to exclude non-NWI area.  We used the Spatial Statistics by Patch Analyst extension 
(i.e., the Fragstats interface) in ArcGIS 10.4 (Rempel et al. 2012) to calculate ED of the cover 
maps by taking the total length of edge in meters in a given NWI class and dividing it by the total 
area of the NWI class to get a density of meters of edge per hectare.  This metric was then 
comparable to other sites and other NWI classes at a given site due to its quantitative nature (i.e., 
edge increases in direct proportion to mixing; McGarigal et al 2002).  
To measure disturbance to wetland habitat and hydrology and determine whether 
disturbance impacts vegetation and inundation considered quality for waterbirds (Table 15), we 
used a modified version of the Ohio Rapid Assessment Method (ORAM) Version 5.0 during 
2016 – 2017 (Mack 2001).  With an emphasis on anthropogenic disturbance, the ORAM scores 
wetland integrity using six metrics including surrounding land use, hydrology, habitat alteration 
and development, interspersion, and vegetation communities (Table 17).  For each NWI class, 
we approximated average water depth, duration of inundation, turbidity, and cover of 
undesirable, invasive species (e.g., Phragmites australis, Phalaris arundinacea, etc.).  We scored 
wetland polygons using a subset of the ORAM metrics and submetrics: 2b, 3a-e, 4a-c, 6a-d 
(Mack 2001; Table 17) on a gradient similar to ORAM’s method of scoring wetlands along a 
quality gradient for regulatory purposes.  We collected data and calculated a modified ORAM 
score at the NWI wetland class level. 
We determined potential impacts of surrounding landscape on habitat quality in ArcGIS 
10.4 (ESRI 2011) by calculating the Landscape Development Intensity Index (LDI; Brown and 
Vivas 2005).  The LDI represents a measure of human disturbance on a gradient relative to 
intensity of land use (Brown and Vivas 2005, Mack 2006).  Low LDI values (≤ 2) represent land 
uses that are more natural (e.g., wetlands, grasslands, forests), whereas high LDI values (>10) 
represent highly altered/disturbed surrounding land uses (e.g., row-crop agriculture, 
urbanization).  We computed the LDI using the 2011 National Land Cover Dataset (NLCD) (Fry 
et al. 2011) at two spatial scales – a local 100-m and landscape-level 5-km buffer (e.g., mallard 
foraging flight distance; Webb et al. 2010; Table 16).  We calculated the proportion of different 
land uses surrounding sites and assigned coefficients based on intensity of the land uses 
(following recommendations by Mack 2006). We used the LDI values for two spatial scales, 
100-m and 5-km, along with proportion of the landscape comprised of wetlands (i.e., both 
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emergent and woody) as classified by NLCD in my analysis (e.g., Tozer et al. 2010, Beatty et al. 
2014; Table 16). 
 To determine the influence of water regime and climate on the presence and abundance 
of cover and inundation considered quality for waterbirds, we extracted the classified water 
regime from the NWI polygons present at a given plot.  The NWI describes water regime using 
available aerial imagery and soil data (Tiner 1997).  This parameter is difficult to describe 
accurately (Cowardin and Golet 1995) especially with a single site visit during a given season or 
year.  Thus, we included NWI water regime modifiers understanding they are imperfect and 
broad categorizations (Table 16).  Observed non-tidal water regime modifiers in decreasing 
permanence of surface water included permanently flooded, intermittently exposed, semi-
permanently flooded, seasonally flooded, temporarily flooded, and saturated (Cowardin et al. 
1979).  Then, we extracted the weekly Palmer’s Hydrological Drought Indices (PHDI) for the 
week and region of the site visits from the National Climate Data Center (NCDC 2010), to assess 
the impact of climate on wetland quality and accessibility for waterbirds.  The PHDI was 
developed to index long-term moisture supply.  PHDI also includes precipitation, 
evapotranspiration, and soil moisture (NCDC 2010) information and reflects the hydrological 
impacts of drought (Liu 2011).  A PHDI value greater than zero indicates conditions wetter than 
average, where a value less than zero indicates conditions drier than average (Table 16).   
Statistical Analyses 
To evaluate the quality of wetlands and deepwater areas for waterbirds and develop 
models to predict wetland quality for focal species, we selected 8 – 10 cover and inundation 
metrics (i.e., through visual estimation and digitizing; Table 15) as response variables and 
formulated biologically plausible models using a variety of potential predictor variables (Table 
16).  We calculated the proportion of each NWI class that was considered “quality” for 
waterbirds.  For spring migrating dabbling ducks, we calculated the proportion of each NWI 
class that was shallowly inundated (i.e. <45cm) and flooded forest.  Similarly, for late-spring 
migrating (i.e., summer survey period) and breeding marsh birds and waterbirds, we calculated 
the proportion of each NWI class that was covered in flooded, dense persistent emergent 
vegetation (PEM; e.g., Typha spp.) and flooded non-persistent emergent vegetation (NPE; e.g., 
moist-soil vegetation).  Finally, for autumn migrating shorebirds, we calculated the proportion of 
each NWI class that was mudflats and very shallowly inundated (i.e., < 10cm).  We were unable 
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to include the cover of hemi-marsh for spring migrating dabbling ducks and breeding marsh 
birds as it was so infrequent hindering its inclusion in quality models.  
Due to the right skew in response variables, we used a conditional model approach 
(Fletcher et al. 2005).  A conditional model involves a logistic regression to determine factors 
that influence the presence of the quality metrics, and then we used a beta regression to model 
factors that impact the cover of the metric given presence.  The results of these models are 
combined to form the conditional model, and we produced confidence intervals with 
bootstrapping.  To do this, we created two datasets: one indicating whether the quality metric 
was present (i.e., 1’s and 0’s) within each NWI class at a site, and a second, truncated dataset, 
including data only where the metric was present.  We  then developed candidate model sets for 
the logistic binomial regression and the beta regression on the datasets, respectively.   
We ranked and compared models using Akaike’s Information Criterion corrected for 
small sample size (AICc; Burnham and Anderson 2002).  We grouped the variables representing 
my primary biological hypotheses about wetland quality into four model sets: wetland 
management, wetland connectivity/complexity, surrounding land use and disturbance, and water 
regime and climate (Table 16).  We included all combinations of additive effects within each 
model set.  Then, to account for the inherent differences and effects of natural divisions and NWI 
classes and to scale-up model estimates to the NWI and natural division level, we included both 
variables in all model sets.  Thus, our null or base model included NWI class and natural 
division.  
Results 
We assessed 2015 and 2016 – 2017 data separately due to differences in data 
collection/graduate personnel/etc.  We will present the 2016 – 2017 results here, whereas 2015 
season results can be viewed in Appendix B in my thesis.  For all response variables, the top 
model set included variables from the cover and complexity model set (Table 16) 
Spring—Migrating Dabbling Ducks 
During the spring season (21 Feb – 14 April 2016; 12 Feb – 12 April 2017), we visited 
233 plots and surveyed a total of 4,093.0 ha of National Wetlands Inventory (NWI) wetlands.  Of 
the consolidated NWI classes, forested was the most covered class, accounting for 55% of the 
area surveyed, followed by emergent (15%), lake (20%), pond (5%), riverine (5%), and other 
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(<1%).  Average monthly precipitation between February and April 2016 – 2017 in Illinois was 
6.8 cm and 9.4 cm respectively, and the Palmer Hydrological Drought Index (PHDI) values 
ranged from 1.37 – 3.13 indicating wetter conditions than average (NCDC 2010).  Average 
inundation based on visual estimates in emergent was 51.8% (46.9 – 56.7% [85% confidence 
intervals hereafter listed in parentheses]) and 32.6% (29.6 – 35.6%) in forested classes (Table 
18).  Average inundation in the more permanent classes pond, lake, and riverine was >80% 
(Table 18). 
Regarding shallow water (i.e., <45cm) for foraging dabbling ducks, the emergent NWI 
class had the highest average proportion of shallow inundation accessible to foraging dabbling 
ducks at 37.4% (33.5 – 41.5%) followed by pond with an average proportion of shallow 
inundation of 30.5% (26.1 – 34.9%; Table 18).  The top model included the factor variables 
horizontal interspersion and wetland complex in addition to the base model with natural division 
and NWI class.  As horizontal interspersion increased to 3 or 4 (i.e., as an NWI class became 
more interspersed and complex), an NWI class had 1.1 (0.5 – 1.8) to 1.5 (0.8 – 2.5) times greater 
predicted shallow inundation cover respectively.  Similarly, when a wetland was located within 
or near a wetland complex (i.e., near other wetland types), there was a 44.1 % increase in the 
cover of shallow inundation.   
Based on 2,000 bootstrap replicates, the mean estimated cover of shallow inundation 
available to foraging dabbling ducks was 181,882 ha (179,824 – 184,068 ha) accounting for 29% 
of NWI polygons in Illinois included in this study (i.e., omitting polygons<5 ha).   The forest 
NWI class had the highest areal cover of shallow water with 81,508 ha (81,046 – 82,768 ha; 
Table 19), whereas emergent had the highest percent at 37% shallow water across NWI polygon 
area in Illinois (Table 19).  The Northeastern Morainal ND had the highest percent of shallow 
water at 44%, but the Southern Till Plain natural division had the highest areal cover with 42,225 
ha (41,583 – 42,883 ha; Table 20).   
Regarding inundated forest, predictably, the forested class had the highest proportion of 
with 24.1% (23.7 – 24.5%), followed by emergent at 11.4% (10.9 – 11.9%) and riverine 10.1% 
(8.9 – 11.3%; Table 18).  A conditional model approach was conducted for this and all remaining 
variables including a logistic and beta regression.  The top model for the logistic portion included 
two variables, horizontal interspersion and wetland complex, in addition the base variables, 
natural division and NWI, whereas, the top model for the beta regression portion included 
60
wetland complex, and the continuous variable edge density.  Horizontal interspersion did not 
show an overall relationship with the proportion flooded forest according to the conditional 
model; however, as interspersion increased to a 3 or 4, an NWI class was 5.4 (2.1 – 12.3) to 2.4 
(0.6 – 6.0) times more likely to have inundated forest present.  Furthermore, if a wetland was 
located within or near a wetland complex, it was 1.9 (1.0 – 3.3) times more likely to have 
inundated forest than a non-wetland complex area, and the proportion of inundated forest, when 
present within a wetland complex, was 65.3% (39.8 – 95.6%) greater than a non-wetland 
complex.  Then, as edge density increased (i.e., an area became more interspersed between open 
water and vegetation), there was a slight decreasing trend in inundated forest.  The proportion of 
inundated forest, when present, declined 9.5% (4.2 – 14.6%) for every 100 m increase in edge 
density (m/ha).  A forested NWI class was 1.4 (0.5 – 2.9) more likely to have inundated forest 
compared to emergent class, and when inundated forest was present, the proportion of inundated 
forest cover in forested was 79.3% (46.2 – 120%) greater than in emergent. 
The mean estimated cover of inundated forest across Illinois was 125,832 ha (119,257 – 
132,608) accounting for approximately 20% of NWI polygons in Illinois included in this study.  
The forest NWI class had the highest areal and percent cover of inundated forest with 81,912 ha 
(81,047 – 82,769 ha; Table 19) and 25% of forested polygon area (Table 19).  Whereas the 
Southern Till Plain had the highest areal cover with 30,472 ha (29,424 – 31,308 ha), the Coastal 
Plain had the highest percent cover of inundated forest with 36% cover (Table 20).   
Summer —Migrating and Breeding Marsh Birds and Other Waterbirds 
During the summer survey season (12 April – 4 June 2016; 17 April – 9 June 2017), we 
visited 248 plots and surveyed 4,558.7 ha of NWI wetlands.  Of the consolidated NWI classes, 
forested was the most covered class, accounting for 45% of the area surveyed, followed by 
emergent (25%), lake (19%), pond (5%), riverine (5%), and other (<1%).  Average inundation in 
emergent and forested classes was 58.5% (54.3 – 62.7%) and 46.1% (42.5 – 49.7%) respectively, 
whereas inundation in the more permanent classes pond, lake, and riverine was >85% inundation 
(Table 18).  Average monthly precipitation between April and June 2016 – 2017 in Illinois was 
9.1 cm and 8.4 cm respectively, and the PHDI values ranged from 0.66 – 2.17 indicating wetter 
conditions than average (NCDC 2010).  
Average cover of inundated dense PEM (e.g., Typha spp.) for migrating and breeding 
marsh birds during the “summer” survey period (mid-April – mid-June) was highest in emergent 
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classes at 8.5% (6.4 – 10.6%) followed by the pond class (5.5% [2.9 -8.1%]) (Table 18).  The 
wetland connectivity/complexity model set ranked the highest for the logistic portion.  However, 
in the beta regression, the null model including natural division and NWI class ranked highest in 
all model sets indicating insufficient variables to predict the cover of inundated PEM given 
presence.  The top model for the logistic portion included horizontal interspersion, connectivity 
to rivers, and wetland complex in addition the natural division and NWI.  Wetland classes that 
were disconnected from rivers had the highest predicted proportion of dense PEM, with an 
overall decreasing trend as connectivity increased.   For instance, compared to a river 
connectivity of 0, when there was a permanent connection of 7 in an NWI class, it was 44.1 (17.2 
– 112=1.3) times less likely to have inundated dense PEM.  As the factor horizontal interspersion 
increased to 3 or 4, an NWI class was 9.9 (2.9 – 39.3) and 14.4 (4.5 – 42.5) times more likely to 
have inundated dense PEM respectively, and wetlands located within or near wetland complexes 
(i.e., near other wetland types) showed a slight increase in predicted cover of PEM.  Forested 
NWI classes were 2.0 (1.0 – 3.4) times less likely to have inundated dense PEM than emergent 
NWI classes.  When present, dense PEM had 134.4% (66.8 – 229.3) greater coverage in 
emergent NWI classes over forested NWI classes. 
The mean estimated cover of inundated PEM across Illinois was 29,702 hectares (26,512 
– 34,487 ha) accounting for 5% of Illinois NWI polygons included in this study.  Not 
surprisingly, the emergent class had the highest areal cover and percent cover of PEM with 
11,179 ha (10,951 – 11,395 ha; Table 19) and 16% cover for NWI polygons in Illinois (Table 
19).  The Northeastern Morainal ND had the highest areal and percent cover of PEM with 12,644 
ha (11,939 – 13,334 ha) and 23% cover (Table 20).   
Average cover of inundated non-persistent emergent vegetation (e.g., moist-soil 
vegetation; NPE) for migrating and breeding marsh birds during summer (mid-April – mid-June) 
was highest at 17.4 % (15.1 – 19.7%) in emergent classes (Table 18).  The top model for the 
logistic portion included the variables horizontal interspersion, edge density, and wetland 
complex in addition to natural division and NWI class, whereas the top model for the beta 
regression was the same but omitted the variable edge density.  Like the other response variables 
discussed thus far, as horizontal interspersion increased, so too did the predicted proportion of 
inundated NPE.  For instance, when an NWI class had a horizontal interspersion value of 3 or 4 
(i.e., medium to high interspersion), it was 11.1 (5.3 – 21.9) and 16.6 (7.6 – 34.8) times more 
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likely to have inundated NPE respectively.  Furthermore, the proportion of inundated NPE, when 
present, increased 15.6% (2.4 – 30.5%) for every 100 m increase in edge density (m/ha).  
Wetlands located within or near a wetland complex (i.e., other wetland types) had greater 
predicted cover of inundated NPE.  For example, the odds that an NWI polygon contained 
inundated NPE was 50% (3.5 – 117.5%) greater if the polygon was within a wetland complex, 
and when it was present, the proportion of inundated NPE was 22.2% (32.4 – 52.1%) greater.  
Lastly, riverine classes had 76.2% (52.2 – 88.2%) lower odds of having inundated NPE, and 
when present, 45.2 % (21.4 – 61.8%) lower cover of inundated NPE than emergent NWI classes. 
Based on the bootstrap replicates, the mean estimated cover of inundated NPE across 
Illinois was 56,187 hectares (51,376 – 61,646 ha).  The forest NWI class had the highest areal 
cover with 26,421 ha (25,871 – 26,953 ha; Table 19), whereas, the emergent NWI class had the 
highest percent cover with 15% (Table 19).  The Southern Till Plain had the highest areal cover 
of NPE with 10,886 ha (10,201 – 12,206 ha), but the Lower Mississippi River Bottomlands had 
the highest percent cover with 13% (Table 20).   
Autumn—Migrating Shorebirds 
During the autumn survey season (25 July – 14 Sept 2016; 20 July – 13 Sept 2017), we 
visited 245 plots and surveyed 4,557.7 ha of NWI wetlands.  Of the consolidated NWI classes, 
forested was the most surveyed class, accounting for 45% of the area surveyed, followed by 
emergent (25%), lake (20%), pond (5%), riverine (5%), and other (<1%).  Average inundation 
was lower than spring and summer survey periods, and average inundation in emergent and 
forested classes was 33.9% (29.7 – 38.1%) and 21.8% (18.9 – 24.7%) respectively.  Further, 
inundation in the more permanent classes pond, lake, and riverine averaged >65% inundation 
(Table 18).  Average monthly precipitation between August and September 2016 – 2017 in 
Illinois was 7.9 cm and 7.2 cm respectively, and the PHDI values ranged from 1.2 – 1.68 
indicating wetter conditions than average (NCDC 2010).  
Besides the lake class (average cover of 10% [9.9 – 10.1%]), the average cover of 
exposed mudflats for migrating shorebirds was low for all NWI classes (i.e., <3%; Table 18).  
The top model for the logistic portion included wetland complex in addition to the base variables 
natural division, NWI class, and season.  Moreover, the top model for the beta regression 
included horizontal interspersion and river connectivity in addition to the base variables.  The 
relationship with the factor river connectivity was variable with intermediately connected (i.e., 4) 
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and permanently connected (i.e., 7) wetlands having the highest predicted estimates of mudflats; 
if an NWI class was intermediately connected, it was 3.0 (1.4 – 5.5) times more likely to have 
mudflats, whereas with a permanent connection, an NWI class was 2.8 (1.4 – 5.2) times more 
likely to have mudflats compared to a wetland with no river connectivity (i.e., 0).  However, the 
scale of these estimates is very small <0.05.  If located within a wetland complex, and when 
mudflats were present, an NWI class had 24.9% (7.0 – 45.9%) greater predicted mudflat cover, 
whereas as horizontal interspersion increased to 3 or 4, an NWI class was 6.3 (3.7 – 10.4) or 7.6 
(4.4 – 12.7) times more likely to have mudflats compared to interspersion of 0.   
The mean estimated mudflat cover during autumn in Illinois, our presumed critical 
period, was 25,324 ha (20,734 to 30,177 ha).  The lake NWI class had the highest areal cover 
with 10,482 ha (9,357 – 10,623 ha; Table 19), but the riverine class had the highest percent cover 
with 9% (Table 20).  The Major Water Bodies natural division again had the highest areal and 
percent cover of mudflats with 8,265 ha (5,754 – 10,448 ha) and 10% (Table 20).   
Average cover of shorebird foraging habitat (i.e., mudflats and shallow inundation <10 
cm; only measured in 2017) comprised a small percent of NWI classes <3.2% during autumn 
with the highest cover of 7% (6.7 – 7.3%) in the lake class (Table 19).  The top model for the 
logistic portion included edge density, horizontal interspersion, and wetland complex in addition 
to the base variables (i.e., natural division, NWI class), whereas the beta regression top model 
included only wetland complex and the base variables.  There was an increase in percent 
shorebird habitat as horizontal interspersion increased; compared to horizontal interspersion of 0, 
an NWI class with interspersion of 3 or 4 was 5.7 (2.3 – 12.8) or 7.1 (2.7 – 16.7) times more 
likely to have shorebird foraging habitat.  Unlike other response variables, there was a slightly 
lower predicted proportion of shorebird habitat when a wetland was associated with a wetland 
complex, and an NWI class associated with a wetland complex was 42.0% (6.3 – 64.1%) less 
likely to have shorebird foraging habitat.  However, when it was present, it had 49.8% (8.5 – 
106.9%) greater coverage in wetland complexes.  As edge density increased (i.e., an area became 
more interspersed and complex), there was a slight increase in predicted shorebird habitat.  With 
every 100 m increase in edge density (m/ha), an NWI class was 13.5 % (0.7 – 28.0%) more 
likely to have shorebird habitat.   
Mean estimated shorebird habitat (i.e., exposed mudflats and shallow inundation) cover 
during autumn was 21,744 ha (17,513 to 25,888 ha).  The lake NWI class had the highest areal 
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and percent cover of 10,375 ha (9.490 – 10,546 ha; Table 19) and 7% cover (Table 20).  The 
Major Water Bodies ND had the highest areal and percent cover with 8,041 ha (6,007 – 9,347 
ha) and 10% cover (Table 20).   
Discussion 
  Important vegetation and inundation cover did not comprise a substantial proportion of 
NWI-mapped wetlands and deepwater habitats during any of the survey periods or years and 
varied between NWI classes and Illinois Natural Divisions.   Suitable habitat for migrating and 
breeding marsh birds and migrating shorebirds were particularly limited in cover during critical 
periods.  For migrating and breeding marsh birds, cover of important emergent vegetation was 
low with an estimated 5% cover of inundated dense persistent emergent vegetation (PEM; e.g., 
Typha spp.)  and only 9% inundated non-persistent emergent vegetation (NPE; e.g., moist-soil) 
across Illinois NWI polygons.  Estimated mudflat cover was greater in summer than autumn, 
suggesting that mudflats were more limited during autumn migration in Illinois for shorebirds, 
the presumed critical period.   To identify important variables for predicting habitat quality for 
waterbirds, we examined four model sets including wetland connectivity and complexity, 
wetland management, surrounding land use/disturbance, and water regime/climate.  The model 
set containing wetland connectivity and complexity variables outperformed the other model sets 
across all 8 response variables (Table 15).   
Wetland connectivity to river and streams had variable impacts on habitat quality metrics.  
River connectivity, appeared to be a predictor of dense persistent emergent vegetation (PEM; 
e.g., Typha spp.) and mudflat cover in Illinois wetlands.  These effects were stronger and were 
more apparent in the NWI classes and plots associated with river and stream systems such as the 
Major Water Bodies, Upper Mississippi River and Illinois River Bottomlands, and Wabash River 
Border natural divisions.  Instances where wetlands had intermediate and permanent connectivity 
to rivers had the highest estimated mudflat coverage.  Smith et al. (2011) posited that wetlands 
associated with large river systems may have more shorebird habitat than those that are 
disconnected.  Perhaps the rapid fluctuation observed in some major river systems (e.g., Illinois, 
Mississippi, and Ohio Rivers) in Illinois influenced the presence and cover of mudflat habitat.  
Hydrological fluctuations in permanently connected wetlands could provide exposed mudflats 
along the edges of rivers, whereas intermediate connections could provide extensive mudflat 
habitat after large flood pulses.  However, fluctuating hydrology and sedimentation associated 
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with river systems likely makes areas unsuitable for dense PEM vegetation.  Sedimentation 
increases turbidity and thereby reduces the penetration of light needed by submerged aquatic 
vegetation and precludes wetland plants (e.g., emergent vegetation) from rooting in the soft 
bottoms created from deposition (Bellrose et al. 1983, Havera 1999).  This possibly explains why 
wetlands that were disconnected from river had the highest predicted cover of dense PEM with 
an overall decreasing trend as connectivity increased.  
While others have found that wetland management, surrounding land use/disturbance, 
and water regime/climate influence wetland habitat, these model sets performed poorly.  Active 
management of wetlands for waterfowl often increases the quality and use of habitat by 
waterfowl and other waterbirds (Pankau 2008, Kaminski et al. 2009) by providing preferred 
foraging depths or vegetation structure (e.g., hemi-marsh conditions).  The wetland management 
variables included the presence of impoundments, mowing or disking, water control structure, 
and management intensity; however, most NWI classes were unmanaged or had low intensity of 
management.  In this case, management structures and intensity did not predict wetland quality 
for waterbirds, and NWI class, natural division, and connectivity to other wetlands or rivers was 
more relevant. 
Although others have found that surrounding land use or proportion of the surrounding 
landscape composed of wetlands impacts waterbirds (Havera et al. 1992) and wetlands (Zedler 
and Kercher 2005), the land use and disturbance model set was not competitive.  Variables 
included the Landscape Development Index (LDI) representing the intensity of anthropogenic 
land use at 100-m and 5-km scales, the proportion of wetland (i.e., both herbaceous and woody; 
Fry et al. 2011) at both scales, and modified Ohio Rapid Assessment Method (ORAM) score 
representing a local-level anthropogenic gradient.  While the LDI has been correlated to other 
disturbance gradients such as ORAM and the Vegetation Index of Biotic Integrity (Mack 2006), 
in this case the LDI at the 5-km landscape-scale was unrelated to habitat quality metrics.  
However, Ward et al. (2010) found that development within 2 km of wetlands seemingly 
impacted wetland structure by increasing the prevalence of open water, ponds and dense 
vegetation, thereby eliminated emergent hemi-marsh areas.  Generally, as the proportion of 
wetlands (i.e., both herbaceous and woody) increased at the 5-km landscape-scale, there were 
increases in quality metrics (e.g., shorebird habitat and mudflats).  However, wetland density at 
this scale was low, comprising 5 to 15% of the landscape, and there was not a strong 
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relationship.  Perhaps wetland loss is just too high to predict wetland conditions at these scales.  
Similarly, others (Stapanian et al. 2004, Peterson and Niemi 2007) have used the Ohio Rapid 
Assessment Method (ORAM) beyond its original regulatory purpose to assess wetland bird 
assemblages, anthropogenic disturbance, and vegetation structure within wetlands; however, the 
modified ORAM score was not competitive against the connectivity/complexity models.  In 
general, as ORAM score increased (i.e., anthropogenic disturbance decreased), so too did the 
predicted estimates of the quality cover and inundation metrics.  
While the water regime/climate model set containing NWI water regimes and the Palmer 
Hydrological Drought Index (PHDI) did not compete with the wetland connectivity and 
complexity model, there were still some general trends.  Regarding the models predicting 
shallow water (<45cm) accessible to foraging dabbling ducks during spring migration, the top 
model contained natural division, NWI and water regime and performed better than the null/base 
model.  The predicted estimates for shallow water did tend follow the NWI water regime general 
trends in that temporary, seasonal, and semi-permanent water regimes had greater proportion of 
shallow inundation than more permanent water regimes (e.g., intermittently exposed and 
permanent).  While not significant in this study, understanding broad-scale dynamics and trends 
of wetland water regimes identified by the NWI would allow users to better relate digital NWI 
data to wetlands and habitat over large areas (Niemuth et al. 2010).  Further, as the PHDI 
increased indicating wetter conditions than average, a slight increase in habitat quality was 
observed (e.g., increased inundated NPE and mudflats). 
Habitat quality can be difficult to study and often involves either the direct measurement 
of habitat attributes (e.g., vegetation cover or structure, prey availability) or the measurement of 
variables associated with individuals or populations (e.g., demographics, distribution, or body 
condition; Johnson 2007).  Here, we identified temporal relationships of inundation and quality 
metrics between seasons and years and recognized that wetlands with greater complexity and 
high connectivity to other wetland types offer the greatest amount of quality inundation and 
cover.  We provided insight on the quality of available habitat for the primary waterbird groups 
of this study and baseline information regarding wetland habitat quality for waterbirds in Illinois.  
We used multiple research approaches in this study such as calculating surrounding land use 
using the LDI (Brown and Vivas 2005) and a modified-ORAM score for waterbird habitat 
quality (Mack 2001) which indicated that, at this scale, these approaches did not successfully 
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improve my ability to predict waterbird habitat quality.  Results of this study will aid in the 
development of a combined model to predict habitat quality and availability per collaboration 
with Southern Illinois University (J. R. O’Connell).  Future research objectives and emphasis 
should be placed on identifying variables appropriate for predicting wetland quality for 
waterbirds by combining the NWI data with other available spatial data and addressing 
demographic responses (e.g., survival, nest success, breeding propensity) of waterbirds to habitat 
quality in Illinois.  Additionally, the NWI water and special regimes could be incorporated into 
the future habitat quantity or quality assessments to provide more fine-tuned estimates.  
Increasing our understanding of the factors influencing the dynamics of wetland quality and 
availability throughout the annual cycle will assist future conservation efforts for these species. 
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 Figure 6.  Illinois Natural Divisions (Schwegman 1973) used in plot selection to stratify the state 
by the distinct ecoregions and allocate survey effort relative to NWI wetland density.  Wetland 
plots were surveyed by the Illinois Natural History Survey (INHS) and Southern Illinois 
University (SIU) in spring, summer, and autumn during 2016–2017 in Illinois, USA. 
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 Figure 7.  Locations of wetland plots surveyed by INHS and SIU personnel in spring, summer, 
and autumn during 2015–2017 in Illinois, USA.  Natural division boundaries shown in gray. 
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 Figure 8. Graphic representation of horizontal interspersion (i.e., wetland complexity) factor 
included in the wetland connectivity and complexity model set.  From left to right different 
wetland shapes are represented and as one proceeds down the figure, horizontal interspersion 
increases.  Observers from INHS and SIU scored NWI classes during site visits during spring, 
summer, and autumn survey periods during 2016–2017 on horizontal interspersion ranging from 
0= no interspersion (i.e., top of figure) to 4= highly interspersed and complex (i.e., bottom of 
figure).  Retrieved from the field operations manual (National Wetland Condition Assessment 
(US EPA 2011). 
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 Figure 9.  Thematic map example from a plot surveyed in spring 2017.  Survey tracks and 
observer notes were used to digitize this cover map in ArcMap 10.3 (ESRI 2011).   
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Table 14. Wetland classifications types used in analyses 2015–2017.  For more information, see the National 
Wetland Inventory Mapper (https://www.fws.gov/wetlands/data/Mapper-Wetlands-Legend.html). 
 
Wetland Type Wetland Type 
Abbreviationa 
NWI Map 
Code 
Cowardin System and Class General Description 
Freshwater 
Forested and 
Shrub-scrub 
Forested  PFO, PSS Palustrine forested and/or 
palustrine shrub 
Forested swamp or wetland shrub 
bog or other wetland with 30% 
woody vegetation cover >1 meter in 
height 
Freshwater 
Emergent 
Emergent PEM Palustrine emergent Herbaceous marsh, fen, swale and 
wet meadow, non-woody 
Freshwater 
Pond 
Pond PUB, PAB Palustrine unconsolidated 
bottom, palustrine aquatic bed 
Pond, small wetland with open 
water or aquatic bed vegetation 
only 
Riverine Riverine R Riverine wetland and 
deepwater 
River or stream channel 
Lake Lake L Lacustrine wetland and 
deepwater 
 Lake or reservoir basin 
Other 
Freshwater 
Wetland 
Other Misc. types Palustrine wetland Farmed wetland, ditches, saline 
seep, and other miscellaneous 
wetlands 
a  Wetland type abbreviations are used hereafter in tables and figures. 
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Table 15. Cover and inundation metrics with associated response variable, desired range, and source material that are considered quality habitat for 
dabbling ducks, marsh birds, and shorebirds collected during site visits in spring, summer, and autumn during 2016 – 2017 throughout Illinois by 
INHS and SIU personnel.  
Focal Species Indicator Metric Response Variable Source 
Dabbling Ducks Hydrology Depth ≤45cm McGilvrey 1966, Sousa and Farmer 
1983, Isola et al. 2000, Taft et al. 2002 
 
Vegetation Cover Forested (i.e., hard mast-producing 
species; Quercus spp.) 
Bellrose 1976, Baldassarre and Bolen 
2006, Gray et al. 2013  
Marsh Birds Vegetation Cover Dense persistent emergent vegetation 
(PEM; e.g., Typha spp.) 
Weller and Spatcher 1965, Meanley 
1969, Brackney and Bookhout 1982, 
Eddleman 1988, Gibbs et al. 1992, Lor 
and Malecki 2006, Darrah and 
Krementz 2010 
      Non-persistent emergent vegetation 
(NPE; e.g., moist-soil) 
Shorebirds Hydrology Depth <10cm  Helmers 1992, Taft et al. 2002, Skagen 
et al. 2005, Twedt 2013 
    
 
 Exposed mudflats Helmers 1992, Davis 1996, Isola et al. 
2000, Twedt 2013, Norris 2015 
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Table 16.  Model group, variables, variable code/abbreviation, and description for habitat quality models.   
Model Group Variable(s) Variable Code Variable description 
Management Mowing/ disking MOW Presence of mowing or disking 
Impoundments IMP Presence or influence from levees, dikes, or impoundments 
Water control structure WCS Presence or influence from water control structures (i.e., stop logs, culverts) 
Management intensity M_INT None, low, medium, high 
Disturbance/ land 
use 
LDI 5km LDI_5km Landscape development intensity score for surrounding 5-k buffer. 
LDI 100m LDI_100m Landscape development intensity score for surrounding 100-m buffer. 
Prop wetlands (5k) Pwet_5km Proportion of wetlands (woody and emergent) in surrounding 5-k buffer. 
Prop wetlands (100m) Pwet_100m Proportion of wetlands (woody and emergent) in surrounding 100-m buffer.  
ORAM score ORAM Score representing anthropogenic disturbance and alterations to natural 
wetland hydrologic regime or habitat, ranging from 0 (highly 
disturbed/impacted) to 100 (pristine unaltered wetland conditions). 
Water regime/ 
climate 
PHDI PHDI Palmer Hydrological Drought Index to represent precipitation, 
evapotranspiration, and soil moisture. 
NWI water regime WATER_REG From wettest to driest, permanently flooded, intermittently exposed, semi-
permanently flooded, seasonally flooded, temporarily flooded, and saturated. 
Wetland cover/ 
connectivity 
River connectivity RC A factor variable scoring a wetland's connectivity to rivers ranging from 0 (no 
connected apparent) to 7 (permanent connection). 
Horizontal interspersion HI An ordinal scale variable rating a wetland's interspersion and vegetative patch 
complexity ranging from 0 (monoculture/no interspersion) to 7 (highly 
interspersed with various vegetation covers/inundation). 
Edge density ED Open water vegetation edge divided area to represent interspersion. 
Wetland complex WC Proximity to other wetland types or connected to other wetlands. 
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Table 17.  The Ohio Rapid Assessment Method quantitative portion metrics and submetrics (Mack 2001; 
adapted from Peterson and Niemi 2007) used to calculate anthropogenic disturbance throughout Illinois in 
NWI-mapped polygons during 2016–2017. 
Metric 1. Wetland area (ha)a   
Metric 2. Upland Buffers and surrounding land use 
 Submetric 2a. Average buffer width
a 
 Submetric 2b. Intensity of surrounding land use 
Metric 3. Hydrology  
 Submetric 3a. Sources of water 
 Submetric 3b.  Connectivity 
 Submetric 3c. Maximum water depth 
 Submetric 3d. Duration of inundation/saturation 
 Submetric 3e. Modifications to natural hydrologic regime 
Metric 4. Habitat alteration and development 
 Submetric 4a. Substrate disturbance
a 
 Submetric 4b. Habitat development 
 Submetric 4c. Habitat alteration 
Metric 5. Special wetlandsa  
Metric 6. Plant communities, interspersion, and microtopography 
 Submetric 6a. Wetland vegetation communities
b 
 Submetric 6b. Horizontal interspersion 
 Submetric 6c. Coverage of invasive plants 
  Submetric 6d. Microtopographya 
   
 
a  Indicates that this metric or submetric was not utilized in data analysis. 
b  Indicates that this metric was adapted to fit project’s goals. 
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Table 18.  Proportion (visual estimates) of inundation, shallow water, and important vegetation cover types for spring, summer, and autumn 2016 
– 2017 in Illinois (Mean [85% CI]).  Aquatic bed includes submerged vegetation (e.g., coontail; Ceratophyllum demersum) and floating-leaved 
aquatic vegetation (e.g., pondweeds; Potamogeton spp.).  Non-persistent emergent includes moist-soil vegetation (e.g., smartweed; Polygonum 
spp.), while persistent emergent vegetation includes cattails (e.g., Typha spp.).  Scrub-shrub is woody vegetation <6m, and forest is woody 
vegetation >6m.  Mudflats are areas of exposed saturated mud with sparse vegetation cover (i.e., <30%), and shorebird habitat includes mudflats 
and very shallow inundation (i.e., <10cm).  Data were collected throughout Illinois in NWI-mapped wetlands by INHS and SIU personnel. 
 
Season NWI Class Inundated 
Shallow 
(<45cm) 
Non-pers. 
emergent 
Pers. 
emergent 
Aquatic 
bed 
Scrub- 
shrub Forest Mudflats 
Shorebird 
(mudflats/ <10cm) 
Spring EM 
51.8 
(46.9, 56.7) 
37.4  
(33.4, 41.4) 
10.9 
 (8.2, 13.6) 
8.1  
(7.7, 8.6) 
3.0  
(2.8, 3.2) 
11.5  
(11.0, 12.0) 
11.4 
(10.9, 11.9) 
2.8 
(2.6, 3.1) 
1.8 
1.6, 2.0) 
 FO 
32.6  
(29.6, 35.6) 
21.1  
(19.0, 23.2) 
0.44  
(0.4, 0.5) 
1.2  
(1.1, 1.3) 
2.0  
(1.9, 2.1) 
6.0  
(5.9, 6.2) 
24.1 
(23.7, 24.5) 
1.1 
(1.05, 1.15) 
1.1 
(1.0, 1.2) 
 LAKE 
90.6  
(88.3, 92.9) 
21.1  
(17.8, 24.4) 
1.5  
(1.4, 1.6) 
1.7  
(1.6, 1.9) 
3.5  
(3.0, 4.0) 
3.5  
(3.1, 3.9) 
5.3 
(5.0, 5.6) 
10.8 
(10.0, 11.6) 
5.7 
(5.2, 6.2) 
 POND 
83.9  
(79.4, 88.4) 
30.5  
(26.1, 34.9) 
3.5  
(3.1, 3.9) 
4.7  
(4.0, 5.4) 
5.9  
(5.3, 6.5) 
8.8  
(8.1, 9.5) 
8.1 
(7.7, 8.5) 
2.3 
(2.0, 2.6) 
3.2 
(2.8, 3.6) 
  RIVERINE 
87.0  
(82.9, 91.1) 
16.9  
(12.5, 21.3) 
0.92  
(0.8, 1.1) 
0.24  
(0.1, 0.3) 
0.10  
(0.07, 0.13) 
2.0  
(1.8, 2.2) 
10.1 
(8.9, 11.3) 
6.3 
(5.4, 7.2) 
4.9 
(3.5, 6.3) 
Summer EM 
58.5  
(54.3, 62.7) 
34.3  
(31.2, 37.4) 
17.4  
(15.1, 19.7) 
8.5  
(6.4, 10.6) 
6.9  
(5.2, 7.7) 
10.3  
(9.9, 10.8) 
16.3 
(16.1, 16.6) 
3.4 
(2.2, 4.7) 
1.5 
(0.8, 2.2) 
 FO 
46.1  
(42.5, 49.7) 
22.9  
(20.4, 25.4) 
7.9  
(6.5, 9.3) 
1.5  
(0.8, 2.2) 
2.7  
(2.0, 2.7) 
8.7  
(8.4, 9.0) 
32.7 
(32.6, 32.8) 
2.0 
(1.4, 2.6) 
0.11 
(0.1, 0.2) 
 LAKE 
91.3  
(88.9, 93.7) 
15.8  
(12.7, 18.9) 
5.9  
(4.2, 7.6) 
2.7  
(1.3, 4.1) 
7.0  
(4.6, 9.4) 
6.5  
(6.2, 6.8) 
8.8 
(8.7, 8.9) 
3.4 
(3.3, 3.5) 
0.89 
(0.2, 1.6) 
 POND 
85.2  
(81.1, 89.3) 
28.1  
(23.7, 32.5) 
10.3  
(7.5 13.1) 
5.5  
(2.9, 8.1) 
15.2  
(10.6, 19.4) 
7.6  
(7.5, 7.7) 
9.9 
(9.3, 10.5) 
2.5 
(1.3, 3.7) 
0.97 
(0.0, 2.0) 
  RIVERINE 
87.0  
(83.1, 90.9) 
12.7  
(8.8, 16.6) 
3.2  
(1.8, 4.6)  
1.3  
(0.0, 2.6) 
0.5  
(0.2, 0.8) 
2.8  
(1.7, 3.9) 
12.5 
(12.0, 13.0) 
7.6 
(3.9, 11.3) 
0.06 
(0.0, 0.1) 
Autumn EM 
33.9  
(29.7, 38.1) 
22.5  
(19.4, 25.6) 
11.0  
(8.7, 13.4) 
5.2  
(3.5, 6.9) 
3.6  
(2.3, 4.9) 
4.5  
(3.4, 5.6) 
6.7 
(6.0, 7.4) 
0.77 
(0.4, 1.2) 
3.2 
(2.1, 4.4) 
 FO 
21.8  
(18.9, 24.7) 
13.0  
(11.3, 14.7) 
3.8  
(2.9, 4.7) 
0.59  
(0.3, 0.8) 
2.1  
(1.3, 2.9) 
3.1  
(2.4, 3.8) 
10.0 
(9.1, 10.9) 
0.34 
(0.3, 0.4) 
1.4 
(1.0, 1.8) 
 LAKE 
79.5  
(75.6, 83.4) 
24.1  
(20.6, 27.6) 
5.5  
(3.8, 7.2) 
2.1  
(1.0, 3.2) 
7.7  
(5.0, 10.4) 
2.6  
(2.4, 4.1) 
4.0 
(3.0, 5.0) 
10.0 
(9.9, 10.1) 
7.0 
(6.7, 7.3) 
 POND 
67.5  
(61.4, 73.6) 
25.6  
(21.5, 29.7) 
5.1  
(3.2, 7.0) 
4.6  
(2.5, 6.8) 
14.3  
(10.1, 17.9) 
5.5  
(5.1, 5.9) 
6.3 
(5.9, 6.8) 
2.9 
(1.6, 4.2) 
2.8 
(1.5, 4.1) 
  RIVERINE 
79.9  
(74.4, 85.4) 
20.3  
(15.2, 25.4) 
2.7  
(1.5, 3.9) 
1.1  
(0.1, 2.1) 
4.8  
(0.8, 8.8) 
2.5  
(1.0, 4.0) 
6.3 
(4.1, 8.5) 
1.6 
(1.0, 2.3) 
1.5 
(0.7, 2.4) 
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Table 19.  Scaled up quality metric estimates by NWI class from 2,000 parametric bootstrap replicates from data collected in spring, summer, and autumn in 
Illinois, USA by INHS and SIU.  Both PEM and NPE are inundated.  Percent shorebird refers to mudflats and shallow inundation <10cm. The 85% 
confidence intervals are shown in parentheses.  Consolidated NWI information can be viewed in Table 1. The percent of the total area is shown in red, and the 
total area column is summed across NWI classes and the total percent area is shown in red in parentheses. 
 
Season Response Variable Emergent Forest Lake Other Pond Riverine Total area (ha) 
Spring Shallow inundation 
(i.e., <45cm) 26,559.5 81,507.8 45,548.2 64.3 12,746.7 15,455.8 
 
181,882   
(26,479.2, 26,641.2) (81,184.6, 81,827.7) (43,944.3, 47,180.4) (62.2, 66.6) (12,720.7, 12,772.9) (14,172.0, 16,795.9) (0.29)   
0.4 0.3 0.3 0.3 0.3 0.3   
Inundated forest 11,017.3 81,912.3 18634.5 26.3 5,309.6 8,932.4 125,832   
(10,873.8, 11,160.8) (81,046.9, 82,768.5) (14,013.5, 23,270.0) (22.1, 30.4) (5,277.0, 5,343.9) (4,254.0, 13,753.1) (0.20) 
    0.2 0.3 0.1 0.1 0.1 0.2  
Summer Dense persistent 
emergent (PEM) 
11,178.9 6,600.4 6,825.4 16.8 3,240.8 1,839.4 
29,702   
(10,950.6, 11,395.8) (6,197.3, 7,010.2) (4,347.5, 10,339.0) (12.7, 21.2) (3,184.9, 3,295.6) (606.4, 3,900.5) (0.05)   
0.2 0.02 0.05 0.09 0.08 0.04   
Non-persistent 
emergent (NPE) 
10,467.6 26,421.2 11,948.2 25.8 3,865.6 3,412.4 
56,141   
(10,275.4, 10,655.5) (25,870.7, 26,952.7) (8,194.1, 16,309.1) (22.0, 29.4) (3,824.5, 3,908.1) (1,340.2, 7,349.4) (0.09)   
0.2 0.08 0.08 0.1 0.1 0.07   
Mudflats 2,390.7 11,032.9 14,965.0 6.7 1,776.2 6,640.1 36,812   
(2,319.9, 2,469.1) (10,685.8, 11,393.6) (9,747.2, 20,446.5) (4.8, 8.7) (1,745.2, 1,806.7) (2,892.6, 10,257.1) (0.06)   
0.03 0.03 0.1 0.03 0.05 0.1   
Percent shorebird  576.0 1,564.6 3,220.5 1.5 272.9 626.7 6,262 
    (541.5, 612.6) (1,424.3, 1,723.9) (1,261.2, 6,161.2) (0.7, 2.4) (258.7, 287.6) (88.6, 1,804.7) (0.01) 
  0.01 0.0 0.02 0.01 0.01 0.01  
Autumn Mudflats 1,618.6 7,424.5 10,481.5 4.5 1,215.6 4,579.6 25,324   
(1,576.7, 1,654.0) (7,220.7, 7,598.0) (9,357.0, 10,622.9) (3.5, 5.4) (1,200.1, 1,229.3) (2,380.1, 6,510.9) (0.04)   
0.02 0.02 0.07 0.02 0.03 0.09   
Percent shorebird  1,966.7 6,160.0 10,374.5 5.0 1,089.2 2,148.6 21,744 
  (1,912.2, 2,012.3) (5,935.8, 6,361.8) (9,490.4, 10,546.0) (3.9, 6.0) (1,066.7, 1,107.1) (855.3, 3,285.3) 
(0.03) 
  0.03 0.02 0.07 0.03 0.03 0.04  
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Table 20.  Scaled up quality metric estimates by ND from 2,000 parametric bootstrap replicates from data collected in spring, summer, and autumn 
in Illinois, USA by INHS and SIU.  Both PEM and NPE are inundated.  Percent shorebird refers to mudflats and shallow inundation <10cm. The 
85% confidence intervals are shown in parentheses.  Natural Divisions can be viewed in Figure 1.1.  The percent of total NWI in the natural 
division comprised of the quality metric is shown in red—area of metric/total area of natural division. 
Season Response Variable CP GP IRMRSA LMRB MMRB 
Spring Shallow inundation 
(i.e., <45cm) 8,092.1 (0.3) 19,816.2 (0.2) 1,706.7 (0.3) 8,058.7 (0.3) 2,135.6 (0.32)   
(7,987.1, 8,197.9) (19,423.0, 20,221.2) (1,691.8, 1,721.4) (7,936.4, 8,188.7) (2,081.9, 2,192.0)   
      
Inundated forest 8,868.7 (0.4) 11,174.4 (0.1) 708.5 (0.1) 6,267.2 (0.2) 659.0 (0.1)   
(8,598.8, 9,117.2) (10,490.8, 11,814.6) (668.8,747.8) (5,845.7, 6,633.8) (548.4, 772.8)  
       
Summer Dense persistent 
emergent (PEM) 
569.7 (0.02) 4,183.0 (0.05) 306.7 (0.05) 1,536.9 (0.05) 31.4 (0.0) 
  
(474.8, 677.6) (3,401.0, 5,203.3) (278.9, 335.2) (1,324.3, 1,776.2) (21.7, 46.6)   
      
Non-persistent 
emergent (NPE) 
3,045.6 (0.1) 7,268.5 (0.1) 660.7 (0.1) 4,125.1 (0.1) 511.4 (0.08) 
  
(2,904.9, 3,292.4) (6,833.7, 7,857.1) (642.1, 691.5) (3,895.8, 4,459.9) (457.5, 603.6)   
      
Mudflats 954.87 (0.04) 5,596.2 (0.07) 119.8 (0.0) 1,180.6 (0.04) 198.2 (0.03)   
(882.3, 1,017.1) (4,846.3, 6,114.8) (104.6, 135.5) (1,053.7, 1,267.1) (169.0, 229.1)   
      
Percent shorebird  26.0 (0.0) 278.2 (0.0) 55.4 (0.01) 392.6 (0.01) 64.8 (0.01) 
    (12.1, 52.3) (157.6, 583.4) (46.3, 67.0) (298.6, 530.4) (50.7, 84.6) 
       
Autumn Mudflats 645.7 (0.03) 3,856.3 (0.05) 82.2 (0.01) 797.6 (0.03) 134.5 (0.02)   
(623.0, 710.5) (3,561.9, 4,441.2) (78.3, 97.6) (755.9, 918.5) (123.9, 165.5)   
      
Percent shorebird  125.2 (0.01) 1,217.1 (0.01) 190.6 (0.03) 1,441.9 (0.05) 209.8 (0.03) 
    (105.1, 169.5) (998.9, 1,637.3) (184.8, 204.0) (1,362.6, 1,612.9) (200.5, 231.5) 
       
 
 
 
Table 20. Continued. 
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Season Response Variable MWB NM O RRHC SH 
Spring Shallow inundation 
(i.e., <45cm) 28,075.9 (0.3) 24,568.1 (0.4) 1,096.82 (0.3) 2,475.4 (0.3) 2,722.6 (0.3)   
(26,241.3, 30,052.6) (24.346.1, 24,800.6) (1,074.9, 1,118.1) (2,328.5, 2,636.1) (2,590.4, 2,855.6)   
      
Inundated forest 14,336.9 (0.2) 12,778.9 (0.2) 476.1 (0.1) 1,429.5 (0.2) 1,439.6 (0.1)   
(7,918.4, 21,050.8) (12.417.2, 13,064.4) (439.3, 511.2) (1,177.0, 1,700.0) (1,194.5, 1,692.3) 
       
Summer Dense persistent 
emergent (PEM) 
2273.5 (0.03) 12,643.5 (0.2) 80.2 (0.02) 72.8 (0.01) 543.1 (0.05) 
  
(116.2, 6,977.0) (11,939.1, 13,333.7) (69.6, 92.7) (45.7, 104.5) (324.3, 900.5)   
      
Non-persistent 
emergent (NPE) 
7,170.5 (0.09) 6,561.1 (0.1) 284.3 (0.07) 1,104.2 (0.1) 898.2 (0.08) 
  
(2,569.1, 16,232.7) (6,176.5, 7,184.2) (265.4, 317.2) 920.1, 1,466.2) (738.5, 1,147.2)   
      
Mudflats 11,855.7 (0.1) 2,209.4 (0.04) 228.9 (0.05) 300.7 (0.03) 639.1 (0.06)   
(8,994.7, 16,393.6) (1,970.8, 2,416.3) (210.6, 247.0) (150.0, 481.2) (467.7, 803.0)   
      
Percent shorebird  2,496.3 (0.03) 234.6 (0.0) 4.5 (0.0) 228.0 (0.03) 112.7 (0.01) 
    (384.7, 2238.9) (175.7, 369.5) (2.2, 8.5) (158.6, 369.5) (47.5, 246.6) 
       
Autumn Mudflats 8,265.3 (0.1) 1,513.4 (0.03) 157.3 (0.04) 208.1 (0.02) 444.2 (0.04)   
(5,754.2, 10,448.2) (1,411.7, 1,720.9) (151.8, 173.5) (139.6, 377.1) (392.0, 601.0)   
      
Percent shorebird  8,041.3 (0.1) 1,045.3 (0.02) 21.9 (0.01) 295.7 (0.03) 389.0 (0.04) 
    (6007.5, 9,347.1) (945.5, 1,271.0) (18.8, 28.4) (237.3, 406.9) (326.4, 531.3) 
       
 
 
 
 
Table 20. Continued. 
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Season Response Variable STP UMRIRB WD WFP WRB 
Spring Shallow inundation 
(i.e., <45cm) 42,224.9 (0.3) 20,095.6 (0.2) 190.9 (0.3) 6,036.8 (0.2) 14,586.0 (0.3)   
(41,583.0, 42,883.4) (19,933.9, 20,252.6) (168.6, 214.9) (5,960.9, 6,121.4) (14,443.3, 14,728.5)   
      
Inundated forest 30,471.5 (0.2) 15,909.4 (0.2) 60.6 (0.1) 3,826.2 (0.2) 17,425.7 (0.3)   
(29,424.2, 31,308.1) (15,281.4, 16,532.5) (36.1, 88.6) (3,685.3, 3,967.4) (17,078.6, 17,736.)  
       
Summer Dense persistent 
emergent (PEM) 4,229.6 (0.03) 2,615.6 (0.03) 33.3 (0.05) 253.1 (0.01) 329.4 (0.01)   
(3,344.7, 5,627.2) (2,284.3, 2,992.2) (16.5, 61.6) (222.2, 288.3) (261.3, 422.0)   
      
Non-persistent 
emergent (NPE) 10,886.0 (0.08) 7,601.4 (0.08) 81.4 (0.1) 1,460.2 (0.06) 4,482.38 (0.08)   
(10,201.4, 12,206.3) (7,193.2, 8,288.1) (52.8, 121.9) (1,402.0, 1,561.7) (4,257.5, 4,870.1)   
      
Mudflats 7,116.0 (0.05) 3,433.6 (0.04) 7.2 (0.01) 917.7 (0.04) 2,053.6 (0.04)   
(5,895.0, 8,008.3) (3,094.6, 3,686.1) (1.5, 13.2) (848.2, 984.9) (1,929.9, 2,136.4)   
      
Percent shorebird  824.8 (0.01) 1,138.7 (0.01) 17.5 (0.03) 114.5 (0.0) 273.7 (0.0) 
    (542.3, 1,493.9) (951.3, 1,398.7) (7.0, 42.0) (96.3, 142.7) (223.3, 350.6) 
       
Autumn Mudflats 4,873.0 (0.03) 2,340.6 (0.02) 4.8 (0.01) 619.5 (0.02) 1,382.3 (0.02)   
(4,432.7, 5,866.1) (2,230.8, 2,601.0) (1.6, 19.4) (594.5, 687.6) (1,342.9, 1,469.7   
      
Percent shorebird  3,371.2 (0.02) 3,785.6 (0.04) 20.9 (0.03) 423.0 (0.02) 1,165.2 (0.02) 
    (3,018.8, 4,135.8) (3,680.2, 4,048.4) (11.8, 39.5) (404.7, 462.5) (1,122.1, 1,268.3) 
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Appendix 1.  Autumn 2017 & Spring 2018 Waterfowl Inventories of 
the Upper and Lower Divisions of the Illinois and Central Mississippi 
Rivers by Date and Location 
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 0 110 0 1,010 500 210 0 0 105 0 0 0 0 0 0 0 0 0 1,935 50 0 0 5 200
Goose Lake 60 0 0 0 1,000 2,500 1,500 0 0 200 0 0 0 0 0 0 0 0 0 5,200 255 0 0 10 0
Senachwine Lake 90 0 0 0 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 100 0 0 525 0
Hitchcock Slough 30 0 0 0 200 150 10 0 0 50 0 0 0 0 0 0 0 0 0 410 20 0 0 120 0
Douglas Lake 30 0 0 0 400 1,100 100 0 0 200 0 0 0 0 0 0 0 0 0 1,800 0 0 0 0 0
Goose Lake 80 0 50 0 400 500 0 0 0 150 0 0 0 0 0 0 0 0 0 1,100 100 0 0 50 0
Upper Peoria 100 0 20 0 0 80 0 0 0 10 0 0 0 0 0 0 0 0 0 110 0 0 0 300 0
TOTAL UPPER 180 0 3,410 4,830 1,820 0 0 715 0 0 0 0 0 0 0 0 0 10,955 525 0 0 1,010 200
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 80 0 0 0 0 105 0 0 0 0 0 0 0 0 0 0 0 0 0 105 50 0 0 0 0
Rice Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 90 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 0 0 0 0
Banner Marsh 90 0 10 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 35 45 0 0 15 0
Duck Creek 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0
Clear Lake 80 0 110 0 720 1,820 200 0 0 450 0 0 0 0 0 0 0 0 0 3,300 50 0 0 50 0
Chautauqua 30 0 20 0 300 2,345 900 0 0 305 0 0 0 0 0 0 0 0 0 3,870 35 0 0 0 0
Emiquon/Spoon Btm 70 0 425 0 1,690 3,150 2,100 0 0 1,150 0 0 0 0 0 0 0 0 0 8,515 455 0 0 765 3,900
Grass Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jack Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,010 0
Stewart Lake 80 0 0 0 400 1,000 100 0 0 200 0 0 0 0 0 0 0 0 0 1,700 0 0 0 8,000 0
Crane Lake 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cuba Island 30 0 50 0 200 200 200 0 0 100 0 0 0 0 0 0 0 0 0 750 15 0 0 0 0
Big Lake 30 0 10 0 110 300 100 0 0 50 0 0 0 0 0 0 0 0 0 570 80 0 0 0 0
Spunky Bottoms 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Meredosia Lake 50 0 0 0 0 130 50 0 0 5 0 0 0 0 0 0 0 0 0 185 60 0 0 1,600 0
TOTAL LOWER 625 0 3,420 9,085 3,650 0 0 2,260 0 0 0 0 0 0 0 0 0 19,040 805 0 0 11,465 3,900
TOTAL ILLINOIS 805 0 6,830 13,915 5,470 0 0 2,975 0 0 0 0 0 0 0 0 0 29,995 1,330 0 0 12,475 4,100
 10-Year Average 
2007-2016 1,773 0 1,612 16,692 3,768 0 0 1,853 0 0 0 0 1 0 0 0 1 25,699 880 291 0 8,600 1,211
 09/06/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 0 500 0 2,270 1,000 700 25 0 1,060 0 0 0 0 0 0 0 0 0 5,555 100 0 0 100 2,200
Goose Lake 60 0 30 0 330 1,850 2,000 0 0 200 0 0 0 0 0 0 0 0 0 4,410 405 0 0 160 0
Senachwine Lake 90 0 20 0 600 500 600 0 0 100 0 0 0 0 0 0 0 0 0 1,820 550 0 0 1,000 0
Hitchcock Slough 50 0 20 0 50 100 350 0 0 0 0 0 0 0 0 0 0 0 0 520 20 0 0 0 0
Douglas Lake 30 0 10 0 200 125 300 0 0 50 0 0 0 0 0 0 0 0 0 685 50 0 0 0 0
Goose Lake 80 0 10 0 0 100 200 0 0 0 0 0 0 0 0 0 0 0 0 310 30 0 0 600 0
Upper Peoria 100 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 100 0 0 10 0
TOTAL UPPER 600 0 3,450 3,675 4,150 25 0 1,410 0 0 0 0 0 0 0 0 0 13,310 1,255 0 0 1,870 2,200
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 80 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 10 30 0 0 40 0
Rice Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 130 0
Big Lake 90 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 65 0
Banner Marsh 90 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 5 50 0 0 0 0
Duck Creek 100 0 0 0 0 30 0 0 0 0 0 0 0 0 0 0 0 0 0 30 5 0 0 55 0
Clear Lake 80 0 0 0 150 1,100 100 0 0 200 0 0 0 0 0 0 0 0 0 1,550 250 0 0 300 0
Chautauqua 30 0 30 0 210 350 2,100 0 0 110 0 0 0 0 0 0 0 0 0 2,800 860 0 0 0 0
Emiquon/Spoon Btm 70 0 360 0 620 1,720 3,400 0 0 400 0 0 0 0 0 0 0 0 0 6,500 785 0 0 1,890 6,100
Grass Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jack Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0
Stewart Lake 70 0 50 0 250 600 470 0 0 150 0 0 0 0 0 0 0 0 0 1,520 0 0 0 250 0
Crane Lake 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 50 0
Cuba Island 20 0 0 0 0 100 200 0 0 50 0 0 0 0 0 0 0 0 0 350 50 0 0 0 0
Big Lake 30 0 50 0 0 50 300 0 0 0 0 0 0 0 0 0 0 0 0 400 30 0 0 940 0
Spunky Bottoms 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 30 0
Meredosia Lake 50 0 20 0 0 50 10 0 0 0 0 0 0 0 0 0 0 0 0 80 150 0 0 3,400 0
TOTAL LOWER 515 0 1,230 4,015 6,580 0 0 910 0 0 0 0 0 0 0 0 0 13,250 2,420 0 0 7,200 6,100
TOTAL ILLINOIS 1,115 0 4,680 7,690 10,730 25 0 2,320 0 0 0 0 0 0 0 0 0 26,560 3,675 0 0 9,070 8,300
 10-Year Average 
2007-2016 2,723 0 2,505 19,507 7,144 30 405 2,517 0 0 0 0 0 0 0 0 0 34,831 885 0 0 11,155 5,684
 09/14/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 0 200 0 950 950 950 95 0 475 0 0 0 0 0 0 0 0 0 3,620 120 0 0 200 6,080
Goose Lake 60 0 50 0 3,000 1,350 2,000 0 0 700 0 0 0 0 0 0 0 0 0 7,100 650 0 0 600 0
Senachwine Lake 90 0 80 0 600 900 1,300 0 0 100 0 0 0 0 0 0 0 0 0 2,980 100 0 0 100 0
Hitchcock Slough 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
Douglas Lake 30 0 0 0 300 700 500 0 0 100 0 0 0 0 0 0 0 0 0 1,600 70 0 0 600 0
Goose Lake 90 0 0 0 0 0 1,000 0 0 0 0 0 0 0 0 0 0 0 0 1,000 0 0 0 400 0
Upper Peoria 90 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 200 0
TOTAL UPPER 340 0 4,850 3,900 5,750 95 0 1,375 0 0 0 0 0 0 0 0 0 16,310 960 0 0 2,100 6,080
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0
Rice Lake 90 0 5 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 15 5 0 0 55 0
Big Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 250 0
Banner Marsh 90 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5 50 0 0 5 0
Duck Creek 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 45 0
Clear Lake 80 0 30 0 150 100 250 0 0 10 0 0 0 0 0 0 0 0 0 540 0 0 0 70 0
Chautauqua 30 0 30 0 1,100 550 2,800 0 0 200 0 0 0 0 0 0 0 0 0 4,680 605 0 0 500 0
Emiquon/Spoon Btm 70 0 255 0 650 650 2,140 215 0 440 0 0 0 0 0 0 0 0 0 4,350 175 0 10 3,160 14,980
Grass Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jack Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Stewart Lake 90 0 10 0 450 250 2,100 0 0 400 0 0 0 0 0 0 0 0 0 3,210 0 0 0 30 0
Crane Lake 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cuba Island 10 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 80 0 0 0 0
Big Lake 30 0 0 0 10 20 130 0 0 10 0 0 0 0 0 0 0 0 0 170 65 0 0 20 0
Spunky Bottoms 10 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 100 0 0 300 0
Meredosia Lake 50 0 10 0 20 50 170 0 0 10 0 0 0 0 0 0 0 0 0 260 40 0 0 3,030 0
TOTAL LOWER 370 0 2,380 1,620 7,605 215 0 1,070 0 0 0 0 0 0 0 0 0 13,260 1,125 0 10 7,495 14,980
TOTAL ILLINOIS 710 0 7,230 5,520 13,355 310 0 2,445 0 0 0 0 0 0 0 0 0 29,570 2,085 0 10 9,595 21,060
 10-Year Average 
2007-2016 3,901 0 8,626 15,655 12,811 173 708 4,794 0 0 0 0 9 0 0 0 0 46,677 1,424 0 0 9,212 22,201
 09/21/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 0 140 0 2,115 705 1,410 140 140 705 0 0 0 0 0 0 0 0 0 5,355 260 0 0 150 8,740
Goose Lake 40 0 5 0 800 310 2,100 0 0 260 0 0 0 0 0 0 0 0 0 3,475 270 0 0 300 0
Senachwine Lake 80 0 10 0 3,000 500 200 0 0 0 0 0 0 0 0 0 0 0 0 3,710 310 0 0 735 0
Hitchcock Slough 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Douglas Lake 40 0 20 0 300 50 750 0 0 200 0 0 0 0 0 0 0 0 0 1,320 105 0 0 50 0
Goose Lake 90 0 50 0 600 0 0 0 0 350 0 0 0 0 0 0 0 0 0 1,000 0 0 0 70 100
Upper Peoria 90 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0
TOTAL UPPER 235 0 6,815 1,565 4,460 140 140 1,515 0 0 0 0 0 0 0 0 0 14,870 945 0 0 1,305 8,840
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 110 0 0 20 0
Rice Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 70 0
Big Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Banner Marsh 90 0 10 0 0 20 40 0 0 10 0 0 0 0 0 0 0 0 0 80 35 0 0 5 0
Duck Creek 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 65 0
Clear Lake 80 0 10 0 500 200 800 0 0 310 0 0 0 0 0 0 0 0 0 1,820 205 0 0 80 60
Chautauqua 40 0 250 0 610 650 4,700 0 0 650 0 0 0 0 0 0 0 0 0 6,860 265 0 0 500 0
Emiquon/Spoon Btm 70 0 1,065 0 2,665 1,600 2,665 530 530 1,610 0 0 0 0 0 0 0 0 0 10,665 335 0 5 2,770 39,975
Grass Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 200 0
Jack Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 305 0
Stewart Lake 80 0 50 0 410 250 650 0 0 350 0 0 0 0 0 0 0 0 0 1,710 135 0 0 300 0
Crane Lake 70 0 0 0 0 0 200 0 0 100 0 0 0 0 0 0 0 0 0 300 0 0 0 0 100
Cuba Island 10 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
Big Lake 30 0 30 0 50 100 100 0 0 50 0 0 0 0 0 0 0 0 0 330 305 0 0 900 0
Spunky Bottoms 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0
Meredosia Lake 50 0 0 0 0 150 370 0 0 10 0 0 0 0 0 0 0 0 0 530 130 0 0 1,100 60
TOTAL LOWER 1,415 0 4,235 2,970 9,545 530 530 3,090 0 0 0 0 0 0 0 0 0 22,315 1,550 0 5 6,315 40,195
TOTAL ILLINOIS 1,650 0 11,050 4,535 14,005 670 670 4,605 0 0 0 0 0 0 0 0 0 37,185 2,495 0 5 7,620 49,035
 10-Year Average 
2007-2016 5,629 0 15,373 12,640 20,219 161 369 7,179 0 0 0 0 0 0 0 0 0 61,570 1,446 0 0 7,598 24,939
 09/27/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 0 320 0 4,800 160 1,440 640 3,200 1,600 320 320 320 0 960 0 0 0 0 14,080 600 150 0 205 17,920
Goose Lake 100 0 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 150 0 0 0 0 0
Senachwine Lake 100 0 1,050 0 3,000 0 10,000 0 0 0 0 0 0 0 0 0 0 0 0 14,050 200 0 0 0 1,000
Hitchcock Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Douglas Lake 100 0 700 0 2,500 200 4,000 100 1,000 500 0 0 0 0 0 0 0 0 0 9,000 0 0 0 0 300
Goose Lake 100 0 6,000 0 3,500 0 2,000 0 0 0 0 0 0 0 3,000 0 0 0 0 14,500 0 0 0 5 0
Upper Peoria 100 0 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120 0 0 0 0 50
TOTAL UPPER 8,340 0 13,800 360 17,440 740 4,200 2,100 320 320 320 0 3,960 0 0 0 0 51,900 800 150 0 210 19,270
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 90 0 50 0 150 0 1,000 0 0 0 0 0 0 0 0 0 0 0 0 1,200 60 0 0 10 160
Rice Lake 90 0 200 0 300 0 100 0 0 150 0 0 0 0 0 0 0 0 0 750 0 0 0 85 0
Big Lake 90 0 50 0 0 100 500 0 0 50 0 0 0 0 0 0 0 0 0 700 20 0 0 100 100
Banner Marsh 90 0 20 0 50 0 100 0 0 0 0 0 0 0 0 0 0 0 0 170 460 0 0 305 0
Duck Creek 100 0 10 0 0 0 210 0 105 0 0 0 0 0 0 0 0 0 0 325 5 0 0 40 0
Clear Lake 100 0 210 0 1,000 0 500 0 100 100 0 0 0 0 2,000 0 0 0 0 3,910 40 0 0 0 2,000
Chautauqua 80 0 1,300 0 6,400 300 12,500 100 5,200 1,700 0 0 0 0 1,600 0 0 0 0 29,100 1,120 450 0 250 4,300
Emiquon/Spoon Btm 70 0 2,450 0 7,235 600 12,500 2,410 18,080 3,615 300 0 300 0 1,205 0 0 0 0 48,695 455 200 0 2,000 72,300
Grass Lake 100 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 400 0
Jack Lake 100 0 105 0 100 0 200 0 200 50 0 0 0 0 200 0 0 0 0 855 0 0 0 400 500
Stewart Lake 100 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 5 0
Crane Lake 90 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 0 200 10 0 0 4,000 1,000
Cuba Island 80 0 1,500 0 7,500 550 4,950 400 4,500 1,200 0 0 0 0 0 0 0 0 0 20,600 205 200 0 0 100
Big Lake 30 0 50 0 300 100 2,200 0 200 200 0 0 0 0 0 0 0 0 0 3,050 0 0 0 20 200
Spunky Bottoms 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 115 0 0 0 0
Meredosia Lake 60 0 10 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 30 0 150 0 510 570
TOTAL LOWER 5,960 0 23,035 1,655 34,780 2,910 28,585 7,065 300 0 300 0 5,005 0 0 0 0 109,595 2,490 1,000 0 8,125 81,230
TOTAL ILLINOIS 14,300 0 36,835 2,015 52,220 3,650 32,785 9,165 620 320 620 0 8,965 0 0 0 0 161,495 3,290 1,150 0 8,335 100,500
 10-Year Average 
2007-2016
37,337 244 43,637 1,420 40,707 4,065 23,721 18,568 611 2,402 730 325 9,133 0 0 0 8 182,904 2,329 35 0 1,959 124,917
 10/20/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 0 1,480 0 7,400 500 3,700 370 7,400 3,700 0 740 740 370 740 0 0 0 0 27,140 1,020 50 0 60 48,100
Goose Lake 100 0 200 0 500 0 2,600 0 0 0 0 0 0 0 0 0 0 0 0 3,300 0 0 0 100 1,100
Senachwine Lake 100 0 200 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 0 400 300 0 0 10 100
Hitchcock Slough 100 0 0 0 200 0 0 0 100 0 0 0 0 0 0 0 0 0 0 300 30 0 0 0 0
Douglas Lake 100 0 1,000 0 6,100 0 2,000 200 2,000 500 0 0 0 0 0 0 0 0 0 11,800 0 0 0 0 4,500
Goose Lake 100 0 6,200 0 3,500 0 1,000 0 1,000 200 0 2,000 0 0 7,500 0 0 0 0 21,400 300 0 0 0 1,500
Upper Peoria 100 0 100 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0 0 300 0 0 0 0 0
TOTAL UPPER 9,180 0 17,700 500 9,500 570 10,500 4,400 0 2,740 740 370 8,440 0 0 0 0 64,640 1,650 50 0 170 55,300
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 90 0 300 5 400 200 2,000 0 100 100 0 0 0 0 0 0 0 0 0 3,105 200 0 0 10 5
Rice Lake 90 0 300 0 100 0 100 0 0 0 0 0 0 0 0 0 0 0 0 500 0 0 0 10 0
Big Lake 90 0 1,500 0 1,500 0 1,000 100 500 500 0 300 0 0 0 0 0 0 0 5,400 0 0 0 0 1,220
Banner Marsh 90 0 110 0 10 0 200 150 1,000 0 0 0 0 0 0 0 0 0 0 1,470 240 0 0 200 200
Duck Creek 100 0 105 0 0 0 0 20 610 0 0 0 0 0 0 0 0 0 0 735 50 0 0 5 0
Clear Lake 100 0 1,550 0 7,000 300 2,300 0 300 200 0 0 0 0 400 0 0 0 0 12,050 450 0 0 50 2,500
Chautauqua 90 0 1,100 0 850 500 18,900 0 2,800 800 0 600 0 0 800 0 0 0 0 26,350 1,260 0 0 600 8,200
Emiquon/Spoon Btm 70 0 4,310 0 14,400 1,400 9,900 2,800 14,000 4,300 0 2,800 700 0 4,015 0 0 0 0 58,625 885 700 0 1,150 84,000
Grass Lake 100 0 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0 0 0
Jack Lake 100 0 100 0 0 0 3,100 0 0 0 0 0 0 0 0 0 0 0 0 3,200 0 0 0 0 2,000
Stewart Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0
Crane Lake 90 0 200 0 0 0 0 0 200 100 0 0 0 0 0 0 0 0 0 500 220 0 0 2,100 2,000
Cuba Island 100 0 1,000 0 8,000 500 7,000 0 2,000 2,000 0 0 0 0 0 0 0 0 0 20,500 700 300 0 100 2,000
Big Lake 30 0 500 0 500 500 2,000 0 100 300 0 0 0 0 0 0 0 0 0 3,900 0 200 0 0 500
Spunky Bottoms 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0 0
Meredosia Lake 70 0 100 0 500 0 0 0 500 1,000 0 0 0 0 0 0 0 0 0 2,100 5 0 0 0 100
TOTAL LOWER 11,375 5 33,260 3,400 46,500 3,070 22,110 9,300 0 3,700 700 0 5,215 0 0 0 0 138,635 4,210 1,200 0 4,275 102,725
TOTAL ILLINOIS 20,555 5 50,960 3,900 56,000 3,640 32,610 13,700 0 6,440 1,440 370 13,655 0 0 0 0 203,275 5,860 1,250 0 4,445 158,025
 10-Year Average 
2007-2016
37,337 244 43,637 1,420 40,707 4,065 23,721 18,568 611 2,402 730 325 9,133 0 0 0 8 182,904 2,329 35 0 1,959 124,917
 10/26/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 0 1,560 0 2,600 0 2,600 520 5,200 2,600 1,040 2,600 1,560 520 1,560 0 0 0 0 22,360 500 0 0 50 29,640
Goose Lake 100 0 1,620 0 2,200 0 5,120 0 0 0 0 300 0 0 0 0 0 0 0 9,240 0 0 0 0 200
Senachwine Lake 100 0 1,210 0 1,300 200 5,500 0 900 0 200 0 0 0 500 0 0 0 0 9,810 100 0 0 0 350
Hitchcock Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Douglas Lake 100 0 24,600 100 17,500 0 14,000 250 3,700 2,100 0 1,400 0 0 0 0 0 0 0 63,650 0 0 0 0 12,100
Goose Lake 100 0 10,000 100 8,000 0 7,000 100 200 1,000 1,000 2,000 0 0 5,000 0 0 0 0 34,400 0 0 0 10 0
Upper Peoria 100 0 2,300 0 100 0 800 0 0 50 2,300 500 0 0 15,500 0 0 0 0 21,550 0 0 0 0 1,450
TOTAL UPPER 41,290 200 31,700 200 35,020 870 10,000 5,750 4,540 6,800 1,560 520 22,560 0 0 0 0 161,010 600 0 0 60 43,740
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 100 0 650 0 1,000 0 8,000 0 510 0 0 0 0 0 0 0 0 0 0 10,160 60 0 0 0 800
Rice Lake 90 0 400 0 0 0 200 0 10 0 0 0 0 0 0 0 0 0 0 610 0 0 0 0 0
Big Lake 100 0 5,050 0 700 0 2,000 0 500 0 20 1,000 0 0 0 0 0 0 0 9,270 30 0 0 0 600
Banner Marsh 90 0 550 0 50 0 0 50 1,520 0 0 0 0 0 0 0 0 0 0 2,170 425 0 0 190 0
Duck Creek 100 0 1,250 0 0 0 0 25 1,480 0 0 0 0 0 50 0 0 0 0 2,805 295 0 0 5 0
Clear Lake 100 0 3,000 0 2,000 0 3,000 0 0 1,000 0 500 0 0 2,300 0 0 0 0 11,800 200 0 0 0 600
Chautauqua 90 0 4,410 0 2,400 200 22,400 0 2,105 600 1,000 1,500 0 0 1,600 0 0 0 0 36,215 810 300 10 100 5,000
Emiquon/Spoon Btm 70 0 4,220 0 4,385 100 2,585 760 11,515 3,855 760 1,620 760 380 1,260 0 100 0 0 32,300 340 10 10 90 47,945
Grass Lake 100 0 200 0 0 0 0 0 100 0 0 500 0 0 0 0 0 0 0 800 0 0 0 5 0
Jack Lake 100 0 1,010 0 1,000 0 0 0 500 100 0 500 0 0 0 0 0 0 0 3,110 0 0 0 0 0
Stewart Lake 100 0 500 5 100 0 100 0 100 0 300 0 0 0 100 0 0 0 0 1,205 0 0 0 5 0
Crane Lake 90 0 2,200 0 1,100 0 1,000 50 1,500 600 300 1,000 0 0 0 0 0 0 0 7,750 250 0 0 1,900 1,500
Cuba Island 100 0 5,000 0 25,000 500 15,000 1,000 6,000 2,000 0 500 0 0 0 0 0 0 0 55,000 530 300 10 0 0
Big Lake 30 0 300 0 500 0 1,000 0 100 100 0 0 0 0 0 0 0 0 0 2,000 0 0 0 10 10
Spunky Bottoms 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meredosia Lake 70 0 300 0 800 0 1,000 0 2,500 250 0 300 0 0 0 0 0 0 0 5,150 0 0 0 0 0
TOTAL LOWER 29,040 5 39,035 800 56,285 1,885 28,440 8,505 2,380 7,420 760 380 5,310 0 100 0 0 180,345 2,940 610 30 2,305 56,455
TOTAL ILLINOIS 70,330 205 70,735 1,000 91,305 2,755 38,440 14,255 6,920 14,220 2,320 900 27,870 0 100 0 0 341,355 3,540 610 30 2,365 100,195
 10-Year Average 
2007-2016 68,943 428 45,488 457 44,917 3,616 36,041 15,433 510 7,879 1,172 237 16,135 0 0 0 3 241,257 2,733 149 1 1,518 113,516
 10/31/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 10 5,100 0 2,550 0 1,700 0 1,700 50 850 850 2,550 0 2,700 0 50 0 0 18,100 770 0 0 0 500
Goose Lake 90 40 1,405 0 1,400 0 2,605 0 5 60 0 4,000 0 0 0 0 0 0 0 9,475 0 0 0 0 0
Senachwine Lake 100 10 10,200 0 1,500 0 1,500 0 100 0 0 0 0 0 100 0 100 0 0 13,500 0 0 0 0 0
Hitchcock Slough 80 50 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0
Douglas Lake 90 20 16,000 10 10,000 0 2,100 0 3,000 500 0 10,100 50 0 0 0 0 0 0 41,760 0 0 0 0 500
Goose Lake 90 10 36,000 0 1,000 0 6,000 0 0 0 200 1,000 0 0 1,000 0 100 0 0 45,300 0 0 0 0 200
Upper Peoria 100 10 670 0 0 0 0 0 0 0 1,300 200 200 0 12,200 40 110 0 0 14,720 0 0 0 0 300
TOTAL UPPER 69,475 10 16,450 0 13,905 0 4,805 610 2,350 16,150 2,800 0 16,000 40 360 0 0 142,955 770 0 0 0 1,500
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 90 10 500 0 400 0 2,000 0 0 0 0 0 0 0 0 0 0 0 0 2,900 5 0 0 0 0
Rice Lake 90 10 1,000 0 0 0 200 0 100 0 0 0 0 0 0 0 0 0 0 1,300 0 0 0 0 100
Big Lake 90 10 8,000 0 1,000 0 2,000 0 1,000 0 0 2,000 50 0 0 100 200 0 0 14,350 0 0 0 0 800
Banner Marsh 90 10 700 0 0 0 0 0 2,650 0 0 0 0 0 0 0 0 0 0 3,350 0 0 0 30 0
Duck Creek 100 0 3,600 0 0 0 0 0 1,850 0 0 0 0 0 0 0 0 0 0 5,450 260 0 0 0 100
Clear Lake 100 10 3,600 0 100 0 500 0 0 10 0 0 0 0 1,200 0 0 0 0 5,410 0 0 0 0 500
Chautauqua 90 20 4,750 0 11,500 0 26,200 0 4,700 100 0 100 0 0 500 0 100 0 0 47,950 400 300 0 0 1,800
Emiquon/Spoon Btm 70 20 6,890 0 2,150 0 2,950 0 2,650 300 300 1,000 600 0 700 100 440 0 0 18,080 710 230 30 50 11,000
Grass Lake 100 10 100 0 0 0 0 0 0 0 0 0 0 0 500 0 70 0 0 670 0 0 0 0 0
Jack Lake 100 10 1,300 0 1,000 0 200 0 500 0 0 6,500 50 0 400 0 100 0 0 10,050 0 0 0 0 2,050
Stewart Lake 90 10 300 0 10 0 1,500 0 0 10 100 0 0 0 150 50 300 0 0 2,420 0 0 0 0 100
Crane Lake 90 10 3,000 0 1,000 0 0 0 300 0 0 500 200 0 0 0 100 0 0 5,100 400 0 0 55 100
Cuba Island 90 30 17,200 0 9,500 0 8,000 0 4,100 100 0 7,000 0 0 0 0 0 0 0 45,900 500 600 0 0 500
Big Lake 30 20 3,000 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 3,010 0 0 0 0 0
Spunky Bottoms 10 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meredosia Lake 70 10 2,520 0 500 0 1,500 0 2,300 100 0 1,300 50 0 0 0 20 0 0 8,290 0 0 0 0 3,100
TOTAL LOWER 56,460 0 27,160 0 45,050 0 20,150 620 400 18,400 960 0 3,450 250 1,330 0 0 174,230 2,275 1,130 30 135 20,150
TOTAL ILLINOIS 125,935 10 43,610 0 58,955 0 24,955 1,230 2,750 34,550 3,760 0 19,450 290 1,690 0 0 317,185 3,045 1,130 30 135 21,650
 10-Year Average 
2007-2016 140,770 878 27,040 0 39,437 2,253 40,187 9,397 3,351 17,793 1,391 84 10,989 24 298 0 124 294,016 2,923 256 54 509 41,583
 11/10/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 0 8,510 0 1,335 0 1,335 0 2,670 1,335 270 270 2,670 0 540 0 0 0 0 18,935 910 0 0 0 8,010
Goose Lake 90 0 1,310 0 100 0 600 0 0 650 50 300 0 0 200 0 0 0 0 3,210 0 0 0 0 0
Senachwine Lake 100 0 6,210 0 2,000 0 300 0 0 0 0 0 5 0 300 0 10 0 20 8,845 0 0 0 0 0
Hitchcock Slough 80 0 100 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 105 20 0 0 0 0
Douglas Lake 90 0 24,000 50 10,000 0 5,000 0 1,000 500 0 2,000 0 0 0 0 0 0 0 42,550 0 0 0 0 500
Goose Lake 90 0 15,000 25 3,000 0 2,000 0 0 0 0 0 0 0 500 0 300 0 0 20,825 0 0 0 10 0
Upper Peoria 100 0 5,600 0 0 0 0 0 0 0 4,800 0 200 0 27,200 0 500 0 0 38,300 0 0 0 0 100
TOTAL UPPER 60,730 80 16,435 0 9,235 0 3,670 2,485 5,120 2,570 2,875 0 28,740 0 810 0 20 132,770 930 0 0 10 8,610
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 90 0 100 0 500 0 6,000 0 0 0 0 0 0 0 0 0 10 0 0 6,610 0 0 0 0 500
Rice Lake 90 0 210 0 200 0 200 0 0 0 0 0 0 0 0 0 10 0 0 620 0 0 0 0 0
Big Lake 90 0 14,000 10 3,000 0 4,000 0 500 0 0 0 0 0 0 0 210 0 0 21,720 0 0 0 0 600
Banner Marsh 90 0 700 0 0 0 1,000 50 3,250 100 10 0 0 0 0 0 0 0 10 5,120 530 0 0 10 200
Duck Creek 100 0 5,940 0 0 0 0 0 3,400 0 0 0 0 0 0 0 0 0 0 9,340 30 0 0 0 0
Clear Lake 100 0 7,500 0 300 0 5,500 10 600 200 0 0 0 0 600 0 100 0 40 14,850 350 0 0 0 600
Chautauqua 90 0 3,550 5 6,400 0 23,150 60 850 450 50 0 0 0 5,000 0 260 0 10 39,785 350 300 0 0 200
Emiquon/Spoon Btm 70 0 10,170 0 5,030 0 8,860 955 6,180 2,640 240 1,435 955 0 2,390 0 2,400 0 600 41,855 1,730 25 0 165 8,030
Grass Lake 100 0 500 0 0 0 0 0 0 0 0 100 0 0 600 0 10 0 0 1,210 10 0 0 0 0
Jack Lake 100 0 6,800 10 100 0 4,000 0 100 0 0 4,000 0 0 1,010 0 60 0 0 16,080 0 0 0 0 0
Stewart Lake 100 0 10 0 0 0 7,400 0 0 0 0 0 0 0 1,200 150 500 25 20 9,305 0 0 0 0 0
Crane Lake 90 0 8,000 10 0 0 400 0 330 200 0 0 0 0 0 0 0 0 0 8,940 300 0 0 0 2,700
Cuba Island 90 0 15,000 0 6,100 0 5,000 500 6,000 2,000 0 30,000 0 0 0 0 300 0 0 64,900 1,000 1,000 10 0 2,500
Big Lake 30 0 2,700 0 200 0 200 0 100 100 20 250 0 0 0 0 150 0 0 3,720 0 0 0 0 100
Spunky Bottoms 10 0 100 0 0 0 100 0 0 0 0 0 0 0 0 0 100 0 0 300 0 0 0 0 300
Meredosia Lake 70 0 7,120 5 250 0 1,500 20 800 360 0 50 0 0 100 0 100 0 10 10,315 0 0 0 0 1,200
TOTAL LOWER 82,400 40 22,080 0 67,310 1,595 22,110 6,050 320 35,835 955 0 10,900 150 4,210 25 690 254,670 4,300 1,325 10 175 16,930
TOTAL ILLINOIS 143,130 120 38,515 0 76,545 1,595 25,780 8,535 5,440 38,405 3,830 0 39,640 150 5,020 25 710 387,440 5,230 1,325 10 185 25,540
 10-Year Average 
2007-2016 140,770 878 27,040 0 39,437 2,253 40,187 9,397 3,351 17,793 1,391 84 10,989 24 298 0 124 294,016 2,923 256 54 509 41,583
 11/13/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL DUCKS CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 40 11,880 0 220 0 1,100 110 2,200 110 660 220 4,400 110 1,100 0 0 0 20 22,130 2,100 110 0 0 110
Goose Lake 100 10 4,300 10 300 0 1,000 0 100 5 0 2,000 0 0 0 0 0 0 0 7,715 0 0 0 0 0
Senachwine Lake 100 10 15,400 60 0 0 200 0 10 0 0 0 0 0 1,200 0 100 0 0 16,970 0 0 0 0 0
Hitchcock Slough 100 10 200 0 0 0 10 0 10 0 0 0 0 0 0 0 0 0 0 220 0 0 0 0 0
Douglas Lake 100 70 16,000 200 10,000 0 1,000 0 1,000 500 0 3,000 100 0 500 0 0 0 0 32,300 0 0 0 0 200
Goose Lake 100 10 20,100 100 4,000 0 5,000 0 0 0 300 0 0 0 700 0 0 0 0 30,200 0 0 0 0 0
Upper Peoria 100 10 6,100 0 0 0 0 0 0 0 2,200 0 205 0 25,200 0 200 0 20 33,925 400 0 0 0 0
TOTAL UPPER 73,980 370 14,520 0 8,310 110 3,320 615 3,160 5,220 4,705 110 28,700 0 300 0 40 143,460 2,500 110 0 0 310
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 100 10 20 0 0 0 210 0 0 20 0 0 0 0 0 0 0 0 0 250 0 0 0 0 0
Rice Lake 90 10 1,000 0 0 0 2,000 0 0 0 0 0 0 0 10 0 0 0 0 3,010 0 0 0 0 0
Big Lake 100 10 18,100 0 0 0 2,000 0 0 0 5 0 200 0 0 0 0 0 0 20,305 0 0 0 0 0
Banner Marsh 90 20 900 0 0 0 200 0 2,400 50 0 0 0 0 0 0 0 0 0 3,550 900 0 0 10 0
Duck Creek 100 0 13,100 0 0 0 0 0 5,700 0 0 0 0 0 0 0 0 0 10 18,810 330 300 0 0 0
Clear Lake 100 10 4,100 0 0 0 500 0 0 100 100 0 30 0 1,250 200 25 0 5 6,310 350 0 0 0 0
Chautauqua 100 50 640 0 0 0 5,200 0 700 50 400 0 0 0 1,100 0 10 0 0 8,100 430 700 0 0 0
Emiquon/Spoon Btm 70 0 4,020 0 550 0 950 0 1,510 120 510 0 0 0 1,510 100 660 10 0 9,940 1,020 2,010 300 40 300
Grass Lake 100 10 5,810 10 0 0 200 0 0 0 20 0 0 0 0 0 0 0 0 6,040 0 0 0 0 0
Jack Lake 100 10 4,300 0 150 0 100 0 200 200 0 0 100 0 150 0 0 0 10 5,210 0 0 0 0 0
Stewart Lake 100 10 200 0 0 0 10,600 0 0 100 0 0 0 0 560 0 300 0 50 11,810 0 0 0 0 0
Crane Lake 90 20 5,000 0 0 0 1,500 0 700 50 100 200 500 0 0 0 100 0 0 8,150 300 0 0 0 100
Cuba Island 100 30 24,000 0 16,000 0 7,200 0 2,500 500 0 10,000 0 0 0 0 0 0 0 60,200 600 2,000 100 0 0
Big Lake 30 90 1,300 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 20 1,330 0 0 0 0 0
Spunky Bottoms 20 80 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0
Meredosia Lake 80 20 1,610 0 100 0 300 0 100 100 100 1,000 0 0 500 0 150 0 0 3,960 0 0 0 0 100
TOTAL LOWER 98,110 10 16,800 0 32,460 0 13,810 1,290 1,235 11,200 830 0 5,080 300 1,255 10 95 182,485 3,930 5,010 400 50 500
TOTAL ILLINOIS 172,090 380 31,320 0 40,770 110 17,130 1,905 4,395 16,420 5,535 110 33,780 300 1,555 10 135 325,945 6,430 5,120 400 50 810
 10-Year Average 
2007-2016 129,174 713 19,296 0 29,290 726 24,012 8,611 2,069 16,710 1,396 73 8,686 697 823 15 130 242,420 2,841 319 94 274 21,883
 11/22/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 0 14,500 100 1,000 0 100 0 2,000 1,300 200 500 1,500 0 9,000 100 200 0 0 30,500 1,500 200 0 0 300
Goose Lake 90 0 8,700 100 100 0 2,000 0 5 0 0 0 0 0 100 50 10 0 10 11,075 0 0 0 0 0
Senachwine Lake 100 0 11,500 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,550 300 0 0 0 0
Hitchcock Slough 100 0 2,100 0 0 0 1,000 0 0 0 0 0 0 0 0 0 0 0 10 3,110 0 0 0 0 0
Douglas Lake 90 0 35,000 200 11,000 0 7,000 0 5,000 2,100 0 9,000 0 0 0 100 0 0 0 69,400 0 0 0 0 0
Goose Lake 100 0 26,000 250 9,000 0 1,000 0 2,000 3,000 0 0 0 0 4,000 0 0 0 0 45,250 50 0 0 0 0
Upper Peoria 100 0 6,330 100 0 0 0 0 0 0 4,500 0 200 0 18,300 1,100 200 0 0 30,730 200 0 0 0 0
TOTAL UPPER 104,130 800 21,100 0 11,100 0 9,005 6,400 4,700 9,500 1,700 0 31,400 1,350 410 0 20 201,615 2,050 200 0 0 300
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 100 0 0 0 0 0 1,100 0 0 0 0 0 0 0 0 0 10 0 0 1,110 220 0 0 0 0
Rice Lake 90 0 1,500 0 0 0 3,000 0 200 0 0 0 0 0 0 0 0 0 0 4,700 10 0 0 0 0
Big Lake 100 0 18,000 0 0 0 0 0 1,000 0 200 1,000 0 0 100 0 100 0 0 20,400 0 0 0 0 0
Banner Marsh 100 0 1,150 0 0 0 500 0 1,100 100 0 0 0 0 0 0 0 0 0 2,850 625 0 0 10 0
Duck Creek 100 0 10,200 0 0 0 0 0 310 0 0 0 0 0 0 0 10 0 0 10,520 410 200 0 0 0
Clear Lake 100 0 4,700 0 0 0 200 0 100 200 300 0 0 0 500 0 100 0 0 6,100 450 0 0 0 0
Chautauqua 100 0 8,600 0 400 0 11,000 0 100 0 0 0 0 0 1,000 0 500 0 0 21,600 900 1,500 100 0 0
Emiquon/Spoon Btm 70 0 4,560 5 100 0 3,720 0 1,180 300 100 500 200 0 900 100 455 20 400 12,540 1,650 3,610 10 80 200
Grass Lake 100 0 1,610 0 0 0 100 0 0 0 0 0 0 0 100 0 120 0 0 1,930 0 0 0 0 0
Jack Lake 100 0 5,000 0 0 0 100 0 0 0 0 0 0 0 250 0 0 0 0 5,350 0 0 0 0 0
Stewart Lake 100 0 0 0 0 0 600 0 0 0 0 0 0 0 0 0 0 0 0 600 5 0 0 0 0
Crane Lake 100 0 1,500 0 0 0 0 0 430 150 0 500 0 0 200 0 0 0 0 2,780 400 0 0 0 0
Cuba Island 100 0 3,000 10 5,000 0 1,500 0 2,500 1,000 0 4,000 0 0 0 0 0 0 0 17,010 1,500 3,000 0 0 0
Big Lake 30 0 8,000 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8,010 0 100 0 0 0
Spunky Bottoms 20 0 400 0 0 0 4,300 0 0 0 0 0 0 0 0 0 0 0 0 4,700 100 0 0 0 0
Meredosia Lake 80 0 860 0 0 0 200 0 100 220 100 50 0 0 100 0 0 0 10 1,640 0 0 0 0 0
TOTAL LOWER 69,080 25 5,500 0 26,320 0 7,020 1,970 700 6,050 200 0 3,150 100 1,295 20 410 121,840 6,270 8,410 110 90 200
TOTAL ILLINOIS 173,210 825 26,600 0 37,420 0 16,025 8,370 5,400 15,550 1,900 0 34,550 1,450 1,705 20 430 323,455 8,320 8,610 110 90 500
 10-Year Average 
2007-2016 156,218 764 12,580 0 15,651 25 12,091 5,711 1,088 8,258 1,760 15 8,266 491 384 39 173 223,514 3,683 666 403 148 8,711
 11/29/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 30 12,600 0 2,000 0 600 0 1,100 200 200 0 1,900 0 1,100 500 100 0 0 20,300 2,100 800 0 0 0
Goose Lake 90 70 12,010 100 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 12,120 0 0 0 0 0
Senachwine Lake 100 20 10,100 0 0 0 0 0 0 10 0 0 0 0 200 500 0 0 0 10,810 100 0 0 0 0
Hitchcock Slough 100 80 100 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 120 0 0 0 0 0
Douglas Lake 90 30 17,100 0 10,100 0 1,000 0 0 0 0 7,000 0 0 0 0 0 0 0 35,200 0 150 0 0 0
Goose Lake 100 10 8,400 200 4,000 0 1,200 0 0 0 200 0 0 0 1,100 0 0 0 0 15,100 0 0 0 5 0
Upper Peoria 100 10 9,000 100 100 0 100 0 0 0 3,100 0 200 0 3,500 4,900 400 5 10 21,415 400 0 0 0 0
TOTAL UPPER 69,310 400 16,200 0 2,900 0 1,100 230 3,500 7,000 2,100 0 5,900 5,910 500 5 10 115,065 2,600 950 0 5 0
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 100 10 1,820 0 0 0 3,000 0 100 0 0 0 0 0 0 0 0 0 0 4,920 0 0 0 0 0
Rice Lake 100 10 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 20 0 0 0 0
Big Lake 100 10 14,000 0 0 0 0 0 500 0 0 3,000 0 0 0 0 0 0 0 17,500 0 0 0 0 0
Banner Marsh 100 10 1,240 0 0 0 0 0 900 100 0 0 0 0 0 0 0 0 0 2,240 700 50 0 0 0
Duck Creek 100 0 14,200 0 0 0 0 0 450 50 0 0 0 0 0 0 10 0 0 14,710 590 20 0 0 0
Clear Lake 100 20 1,950 0 0 0 400 0 0 50 200 0 20 0 0 0 150 0 0 2,770 100 0 0 0 0
Chautauqua 100 80 2,770 10 130 0 5,100 0 100 50 0 0 0 0 200 0 400 0 0 8,760 660 1,300 0 0 0
Emiquon/Spoon Btm 70 20 9,860 0 300 0 100 0 660 160 0 0 0 0 700 0 460 0 400 12,640 595 550 0 50 150
Grass Lake 100 10 1,610 0 0 0 0 0 0 50 10 0 0 0 50 0 100 0 0 1,820 0 0 0 0 0
Jack Lake 100 10 1,600 0 0 0 7,000 0 300 100 100 0 0 0 100 0 0 0 0 9,200 0 0 0 0 0
Stewart Lake 100 70 0 0 0 0 0 0 0 0 0 0 0 0 600 0 0 5 0 605 0 0 0 0 0
Crane Lake 100 10 8,050 0 0 0 600 0 200 50 0 0 0 0 100 0 50 0 0 9,050 670 0 0 0 0
Cuba Island 100 20 1,200 0 5,000 0 1,000 0 0 0 0 4,700 0 0 0 0 0 0 0 11,900 1,400 3,500 100 0 0
Big Lake 30 40 2,000 25 0 0 0 0 0 0 10 0 0 0 50 0 0 0 0 2,085 0 0 0 0 0
Spunky Bottoms 10 80 0 0 0 0 1,000 0 0 0 0 0 0 0 0 0 0 0 0 1,000 0 0 0 0 0
Meredosia Lake 80 10 3,400 0 10 0 550 0 50 125 0 0 0 0 0 0 0 0 0 4,135 0 0 0 0 0
TOTAL LOWER 63,900 35 5,440 0 18,750 0 3,260 735 320 7,700 20 0 1,800 0 1,170 5 400 103,535 4,735 5,420 100 50 150
TOTAL ILLINOIS 133,210 435 21,640 0 21,650 0 4,360 965 3,820 14,700 2,120 0 7,700 5,910 1,670 10 410 218,600 7,335 6,370 100 55 150
 10-Year Average 
2007-2016
148,683 896 5,969 0 13,154 0 9,804 3,949 1,764 10,197 1,270 30 7,856 704 392 310 260 205,236 4,600 1,052 772 50 8,485
 12/07/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 90 8,700 100 0 0 0 0 0 0 0 1,000 10 0 0 0 0 0 0 9,810 1,010 800 0 0 0
Goose Lake 90 90 9,100 25 0 0 0 0 0 0 0 0 10 0 0 0 0 15 0 9,150 0 0 0 0 0
Senachwine Lake 100 90 9,010 25 0 0 0 0 0 0 0 0 0 0 0 285 0 110 0 9,430 50 0 0 0 0
Hitchcock Slough 80 90 100 0 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 300 0 0 0 0 0
Douglas Lake 100 90 19,500 200 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20,700 100 0 0 0 0
Goose Lake 100 90 33,000 200 1,000 0 0 0 0 0 0 0 0 0 500 0 0 0 0 34,700 0 0 0 0 0
Upper Peoria 100 30 3,000 10 0 0 0 0 0 0 15,000 1,000 1,500 5 15,000 11,400 1,000 610 0 48,525 0 0 0 0 0
TOTAL UPPER 82,410 560 2,000 0 0 0 0 200 15,000 2,000 1,520 5 15,500 11,685 1,000 735 0 132,615 1,160 800 0 0 0
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 100 90 10 0 0 0 0 0 20 10 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0
Rice Lake 100 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 100 90 9,000 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9,020 0 0 0 0 0
Banner Marsh 100 50 600 0 0 0 0 0 375 10 0 0 0 0 0 0 0 0 0 985 830 0 0 0 0
Duck Creek 100 10 57,500 200 0 0 0 0 2,300 400 0 0 0 0 0 0 0 30 0 60,430 2,450 700 10 0 0
Clear Lake 100 90 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 10 20 5 0 0 0 0
Chautauqua 100 95 300 5 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 325 30 1,275 0 0 0
Emiquon/Spoon Btm 70 80 16,250 20 0 0 0 0 1,000 600 100 0 200 0 1,005 3,600 1,000 800 800 25,375 1,355 5,550 0 50 0
Grass Lake 100 30 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 2,500 6,000 0 0
Jack Lake 100 10 10,010 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 10,210 0 500 0 0 0
Stewart Lake 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 500 0 0 0
Crane Lake 100 20 1,100 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 1,150 600 0 0 0 0
Cuba Island 100 50 13,800 0 0 0 0 0 1,500 800 0 5,500 0 0 0 0 0 0 0 21,600 1,500 1,200 150 0 0
Big Lake 30 50 5,000 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,100 0 0 0 0 0
Spunky Bottoms 10 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meredosia Lake 80 20 150 0 0 0 100 0 100 50 10 0 0 0 0 0 0 0 0 410 100 0 0 0 0
TOTAL LOWER 113,820 445 0 0 100 0 5,315 1,870 110 5,600 200 0 1,005 3,655 1,000 835 810 134,765 6,870 12,225 6,160 50 0
TOTAL ILLINOIS 196,230 1,005 2,000 0 100 0 5,315 2,070 15,110 7,600 1,720 5 16,505 15,340 2,000 1,570 810 267,380 8,030 13,025 6,160 50 0
 10-Year Average 
2007-2016 174,071 661 11,777 0 6,016 0 6,074 1,418 1,677 4,979 2,843 39 6,263 2,810 581 854 410 220,472 8,034 2,367 2,361 16 4,299
 12/14/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 10 6,200 0 0 0 0 0 0 0 0 700 0 0 100 130 0 0 0 7,130 1,800 1,500 0 0 0
Goose Lake 90 10 12,910 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13,010 5 0 0 0 0
Senachwine Lake 100 10 9,400 25 0 0 0 0 0 0 0 0 0 0 0 590 0 150 0 10,165 0 0 0 0 0
Hitchcock Slough 80 0 800 0 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 1,000 0 0 0 0 0
Douglas Lake 100 10 8,500 50 0 0 0 0 500 0 0 0 0 0 0 0 0 0 0 9,050 10 0 0 0 0
Goose Lake 100 0 44,000 250 0 0 0 0 500 0 100 1,000 0 0 0 0 0 0 0 45,850 0 0 0 0 0
Upper Peoria 100 0 5,710 0 0 0 0 0 0 0 1,800 0 250 0 7,600 400 100 100 0 15,960 30 0 0 0 0
TOTAL UPPER 87,520 425 0 0 0 0 1,000 200 1,900 1,700 250 0 7,700 1,120 100 250 0 102,165 1,845 1,500 0 0 0
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 100 10 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 20 10 0 0 0 0
Rice Lake 100 10 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 0 0 0 0 0
Big Lake 100 10 17,750 250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18,000 0 0 0 0 0
Banner Marsh 100 10 310 0 0 0 0 0 2,010 250 0 0 0 0 0 0 0 0 5 2,575 640 0 0 0 0
Duck Creek 100 0 8,000 0 0 0 0 0 600 200 0 0 0 0 0 0 0 10 5 8,815 800 0 0 0 150
Clear Lake 100 10 1,075 0 0 0 0 0 0 0 10 0 0 0 200 0 0 0 0 1,285 400 200 0 0 0
Chautauqua 90 10 8,020 10 0 0 0 0 250 150 0 0 0 0 0 0 0 0 0 8,430 1,340 2,500 2,000 0 0
Emiquon/Spoon Btm 70 10 10,830 0 0 0 210 0 1,150 700 100 0 10 0 600 1,000 550 1,055 200 16,405 1,440 5,200 0 175 30
Grass Lake 100 10 800 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 820 200 0 0 0 0
Jack Lake 100 10 4,500 0 0 0 0 0 0 0 0 175 25 25 0 0 0 0 0 4,725 50 20 0 0 0
Stewart Lake 100 10 1,810 0 0 0 250 0 0 0 0 0 0 0 0 0 0 0 0 2,060 0 0 0 0 0
Crane Lake 100 10 2,300 0 10 0 0 0 200 0 0 0 0 0 0 50 0 0 0 2,560 470 50 0 0 0
Cuba Island 100 10 10,000 0 1,500 0 200 0 0 0 0 4,100 0 0 0 0 0 0 0 15,800 950 500 0 0 0
Big Lake 30 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 105 0 0 0 0 0
Spunky Bottoms 10 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 5 0 15 0 0 0 0 0
Meredosia Lake 80 0 520 0 0 0 0 0 0 5 5 0 0 0 0 0 0 0 0 530 50 0 0 0 0
TOTAL LOWER 66,415 260 1,510 0 670 0 4,210 1,305 135 4,275 35 25 800 1,070 550 1,070 215 82,545 6,350 8,470 2,000 175 180
TOTAL ILLINOIS 153,935 685 1,510 0 670 0 5,210 1,505 2,035 5,975 285 25 8,500 2,190 650 1,320 215 184,710 8,195 9,970 2,000 175 180
 10-Year Average 
2007-2016
113,823 554 2,839 0 6,969 6 3,913 1,793 783 4,198 203 31 3,521 1,325 69 1,310 306 141,642 11,102 3,362 3,438 4 2,490
 12/19/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 100 100 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 120 250 0 0 0 0
Goose Lake 90 90 5,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,000 120 0 0 0 0
Senachwine Lake 100 90 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 700 500 0 0 0 0
Hitchcock Slough 100 90 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 145 0 0 0 0
Douglas Lake 90 90 4,500 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,510 300 0 0 0 0
Goose Lake 100 90 27,000 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27,600 0 0 0 0 0
Upper Peoria 100 90 1,100 0 0 0 0 0 0 0 1,600 0 700 0 500 2,320 50 110 0 6,380 105 0 0 0 0
TOTAL UPPER 38,225 110 500 0 0 0 0 0 1,600 0 720 0 500 2,320 50 310 0 44,335 1,420 0 0 0 0
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 100 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rice Lake 100 90 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 50 0 0 0 0
Big Lake 100 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Banner Marsh 100 70 270 0 0 0 0 0 720 0 0 0 0 0 0 0 0 0 0 990 1,590 0 0 0 0
Duck Creek 100 10 34,050 0 0 0 0 600 0 0 0 0 0 0 200 0 750 0 35,600 4,530 1,000 5 0 0
Clear Lake 100 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chautauqua 100 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0
Emiquon/Spoon Btm 70 90 350 0 0 0 0 0 0 0 0 0 10 0 0 1,000 0 1,220 0 2,580 1,400 0 0 5 0
Grass Lake 100 90 10 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 20 180 0 0 0 0
Jack Lake 100 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Stewart Lake 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Crane Lake 100 90 19,200 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19,400 300 0 0 0 0
Cuba Island 100 90 14,200 110 0 0 0 0 0 0 0 2,500 0 0 0 0 0 0 0 16,810 950 505 0 0 0
Big Lake 30 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Spunky Bottoms 10 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meredosia Lake 80 90 25 0 0 0 0 0 0 0 0 0 5 0 0 5 0 0 0 35 400 0 0 0 0
TOTAL LOWER 68,115 310 0 0 0 0 1,320 0 0 2,500 15 0 0 1,215 0 1,970 0 75,445 9,400 1,705 5 5 0
TOTAL ILLINOIS 106,340 420 500 0 0 0 1,320 0 1,600 2,500 735 0 500 3,535 50 2,280 0 119,780 10,820 1,705 5 5 0
 10-Year Average 
2007-2016
67,658 326 53 0 1,029 0 1,783 145 689 1,516 214 30 1,825 1,777 18 2,098 116 79,433 17,680 4,889 5,710 1 1,406
 12/26/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER ILLINOIS RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Hennepin/Hopper 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Goose Lake 90 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Senachwine Lake 100 100 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 500 0 0 0 0
Hitchcock Slough 100 90 210 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 215 200 0 0 0 0
Douglas Lake 90 90 700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 700 450 0 0 0 0
Goose Lake 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upper Peoria 100 90 7,900 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8,000 200 0 0 0 0
TOTAL UPPER 8,860 100 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 8,965 1,350 0 0 0 0
LOWER ILLINOIS RIVER VALLEY 
Goose Lake 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rice Lake 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 20 0 0 0
Big Lake 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Banner Marsh 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Duck Creek 100 30 40,800 200 0 0 0 0 0 0 0 0 0 0 0 500 0 800 0 42,300 10,350 100 0 0 0
Clear Lake 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chautauqua 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Emiquon/Spoon Btm 70 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grass Lake 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0
Jack Lake 100 100 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0
Stewart Lake 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Crane Lake 100 90 2,510 0 0 0 0 0 0 0 0 200 0 0 0 0 0 10 0 2,720 500 0 0 0 0
Cuba Island 100 90 5,300 0 0 0 0 0 0 0 0 700 0 0 0 0 0 0 0 6,000 1,600 0 0 0 0
Big Lake 30 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Spunky Bottoms 10 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meredosia Lake 80 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 130 0 0 0 0
TOTAL LOWER 48,615 200 0 0 0 0 0 0 0 900 0 0 0 500 0 810 0 51,025 12,610 120 0 0 0
TOTAL ILLINOIS 57,475 300 0 0 0 0 0 0 5 900 0 0 0 500 0 810 0 59,990 13,960 120 0 0 0
 10-Year Average 
2007-2016 49,903 186 100 0 0 0 944 64 159 1,575 716 1 644 3,591 6 2,715 69 60,673 15,646 7,209 924 13 688
 01/03/2018
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
ILLINOIS RIVER VALLEY Date:  February 26, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Turner Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Depue, Spring 100 0 0 0 0 0 0 0 0 0 0 0 1,000 0 0 5 0 100 0 1,105 305 6,000 0 0 0
Coleman Lake 100 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0
Bureau Ponds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,000 0 1,000 0 0 0 0 0
Goose Lake 100 0 100 0 1,100 0 0 0 0 0 500 500 500 0 0 0 0 25 0 2,725 0 10 0 0 0
Senachwine Lake 100 0 1,750 0 4,800 0 0 0 0 0 0 0 10 0 0 210 0 0 0 6,770 200 8,000 5,000 10 0
Hennepin/Hopper 100 0 0 0 50 0 0 0 0 0 0 0 2,100 0 0 600 0 800 0 3,550 910 2,125 8,000 0 0
Swan Lake 100 0 0 0 100 0 0 0 0 0 250 0 0 0 0 0 0 0 0 350 0 0 0 0 0
Sawmill Lake 100 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 55 0 0 0 0
Billsbach Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Weis Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0
Sparland 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 0
Wightman Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 150 0 0 0 0
Sawyer Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Hitchcock Slough 100 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0
Babbs Slough 100 0 30 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 45 20 0 0 0 0
Meadow Lake 100 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 5 0 0 0 0 0
Douglas Lake 100 0 1,170 0 1,700 0 0 0 200 0 500 0 4,000 0 0 1,000 0 1,000 0 9,570 30 0 9,000 0 0
Goose Lake 100 0 6,300 0 300 0 1,000 0 100 0 1,500 100 0 0 0 0 0 0 0 9,300 0 200 0 0 0
Upper Peoria 100 0 5,700 0 4,000 0 300 0 0 0 1,100 0 150 0 200 0 0 0 0 11,450 100 0 0 0 0
Lower Peoria 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0
Pekin Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0
Powerton Lake 100 0 100 0 0 0 0 0 200 0 0 0 100 0 100 0 0 100 0 600 100 0 13,000 0 0
Spring Lake 100 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 15 0 20 75 0 100 0 350
Spring Lake Bottoms 100 20 1,050 0 50 0 0 0 300 60 0 600 0 20 0 0 40 0 10 2,130 60 0 1,500 0 100
Goose Lake 100 10 250 0 50 0 0 0 20 0 0 500 0 0 0 0 0 50 0 870 30 0 0 0 0
Rice Lake 100 30 19,400 0 13,700 0 750 0 400 0 0 2,000 0 0 0 100 0 0 10 36,360 35 500 0 0 0
Big Lake 100 20 3,410 0 0 0 0 0 330 0 100 300 0 0 200 0 0 0 30 4,370 20 0 0 0 0
Banner Marsh 100 10 320 0 100 0 70 0 330 0 0 0 0 0 0 30 50 5 0 905 325 0 0 0 0
Duck Creek 100 0 160 0 10 0 0 0 200 0 0 610 0 0 0 100 0 20 0 1,100 430 10 0 0 50
Clear Lake 100 10 2,100 0 1,400 0 200 0 0 10 300 0 0 0 1,400 0 0 0 0 5,410 45 0 0 0 0
North Pool 100 10 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 10 100 10,000 0 0
South Pool 100 0 3,100 0 6,800 0 2,700 0 500 200 1,900 6,200 100 0 0 250 150 0 0 21,900 65 0 0 0 200
Quiver Creek 100 0 310 0 100 0 150 0 160 0 0 50 0 0 0 50 0 0 0 820 330 0 0 0 0
Quiver Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Thompson/Flag Lake 80 10 1,100 0 300 0 350 20 200 0 800 700 100 20 0 600 610 2,170 30 7,000 930 400 3,500 1,125 1,710
North Globe 80 20 1,000 0 5,000 0 500 0 0 0 100 0 0 0 0 0 0 0 0 6,600 0 200 6,000 0 0
Dickson Mounds 100 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 100 25 0 0
South Globe 90 10 4,600 0 18,600 0 500 0 530 100 0 200 0 0 0 0 0 0 0 24,530 50 1,000 17,000 0 0
Wilder/Bellrose 100 0 11,100 0 13,500 0 1,500 0 600 200 0 4,000 80 0 0 0 0 0 0 30,980 5 10 0 0 0
Spoon River Btms 20 0 7,000 0 2,100 0 100 0 0 0 0 0 0 0 0 0 0 0 0 9,200 0 2,500 0 0 0
Matanza Lake 100 0 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 20 0 0 0 0
Bath Lake 100 0 0 0 0 0 100 0 0 0 200 0 0 0 0 0 0 0 0 300 25 0 0 0 0
Moscow Lake 100 0 0 0 10 0 0 0 0 0 350 0 50 0 0 150 0 0 0 560 25 0 0 0 0
Jack Lake 100 0 100 0 0 0 0 0 0 0 0 110 0 0 0 0 0 0 0 210 0 0 2,000 0 0
Grass Lake 100 0 0 0 100 0 0 0 0 0 1,300 500 0 0 100 50 100 0 0 2,150 20 0 0 0 0
Anderson Lake 100 0 1,100 0 0 0 0 0 0 0 1,500 3,250 5,200 300 100 0 0 0 0 11,450 315 0 0 0 0
Snicarte Slough 100 0 0 0 0 0 0 0 0 0 100 1,500 500 0 0 0 0 0 0 2,100 100 0 0 0 0
Ingram Lake 100 0 2,100 0 100 0 0 0 0 0 500 0 0 0 100 200 200 0 0 3,200 10 0 0 0 0
Chain Lake 100 0 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 500 5 0 0 0 0
Stewart Lake 100 0 0 0 0 0 100 0 0 0 50 0 0 0 1,000 0 0 0 10 1,160 100 0 0 0 0
Kelly Lake 100 0 305 0 0 0 0 0 0 0 0 0 0 0 0 50 0 850 50 1,255 100 30 0 0 0
Crane Lake 100 20 12,600 0 5,000 0 600 0 500 100 0 0 0 0 0 0 0 0 0 18,800 255 2,500 3,500 0 0
Cuba Island 100 0 1,000 0 0 0 0 0 100 0 0 10 0 0 0 0 350 0 0 1,460 475 550 0 0 100
Sanganois 100 0 9,500 0 17,000 0 500 0 500 0 0 4,500 1,000 0 0 310 0 0 10 33,320 10 0 0 50 0
Treadway Lake 100 0 0 0 0 0 0 0 0 0 100 0 300 0 0 5 0 5 0 410 5 250 0 0 0
Muscooten Bay 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 60 10 7,900 0 8,000 0 0 0 400 0 0 0 0 0 0 0 10 0 0 16,310 110 200 1,500 0 0
Meredosia Lake 90 10 5,700 0 15,500 0 0 10 50 200 0 0 0 0 200 0 40 0 0 21,700 100 2,500 200 0 0
Smith Lake 60 10 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 80 0 0 0 0
Spunky Bottoms 100 0 3,500 0 8,000 0 200 0 110 0 0 50 100 0 0 0 0 0 0 11,960 200 1,100 2,000 0 0
TOTAL 114,920 0 127,470 0 9,620 30 5,735 870 11,170 25,780 15,290 340 3,400 3,710 1,550 6,140 150 326,175 6,445 28,285 82,325 1,190 2,510
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
ILLINOIS RIVER VALLEY Date:  March 8, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Turner Lake 100 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 0 0
Depue, Spring 100 0 0 0 0 0 0 0 0 0 10 0 200 0 0 120 20 20 0 370 15 20 0 0 0
Coleman Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Bureau Ponds 100 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 20 10 0 0 0 0
Goose Lake 100 0 110 0 0 0 0 0 0 0 200 0 0 0 0 0 0 5 20 335 10 0 0 0 0
Senachwine Lake 100 0 1600 0 10 0 20 0 0 0 0 1020 100 0 200 0 0 0 0 2,950 100 0 0 0 0
Hennepin/Hopper 100 0 0 0 0 0 0 0 0 0 900 700 250 0 200 0 300 0 5 2,355 235 1,020 5 0 1,000
Swan Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 5 0 0 0
Sawmill Lake 100 0 1200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,200 0 0 0 0 0
Billsbach Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Weis Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sparland 100 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0 0 200 0 0 0 0 0
Wightman Lake 100 0 300 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 5 0 0 0 0
Sawyer Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Hitchcock Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Babbs Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 300 0 0 5 0 305 0 0 0 0 0
Meadow Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 100 0 0 0 0 0
Douglas Lake 100 0 4100 0 2200 0 0 0 200 500 800 4500 500 100 0 0 5 0 0 12,905 15 200 0 0 0
Goose Lake 100 0 4300 0 1000 0 1500 0 0 0 100 500 0 0 410 10 0 0 0 7,820 0 200 200 5 0
Upper Peoria 100 0 5000 0 1000 0 0 0 0 0 9800 0 400 0 1800 0 0 0 0 18,000 10 0 0 0 0
Lower Peoria 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Pekin Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Powerton Lake 100 0 1000 0 0 0 0 0 120 0 0 0 300 0 0 0 0 0 0 1,420 15 130 0 10 0
Spring Lake 100 0 10 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 60 45 0 0 50 700
Spring Lake Bottoms 100 50 500 0 0 0 100 0 200 100 0 100 0 0 0 15 0 0 0 1,015 20 0 0 0 300
Goose Lake 100 20 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0
Rice Lake 100 20 3220 0 0 0 0 0 500 0 500 8300 300 0 0 0 0 0 0 12,820 5 0 0 0 0
Big Lake 100 10 110 0 0 0 0 0 5 0 50 0 0 0 50 0 0 0 0 215 0 10 0 0 0
Banner Marsh 100 20 130 0 0 0 0 0 40 0 10 0 0 0 0 25 10 15 5 235 180 100 0 50 0
Duck Creek 100 0 0 0 0 0 0 0 110 0 0 0 0 0 0 0 5 0 0 115 105 50 0 0 0
Clear Lake 100 20 0 0 0 0 0 0 10 0 10 1000 0 0 720 0 0 0 0 1,740 10 0 0 0 0
North Pool 100 20 0 0 0 0 0 0 0 0 10 10 0 0 0 0 0 0 0 20 5 0 0 0 0
South Pool 100 20 20 0 0 0 5 0 0 0 1000 0 100 0 0 0 0 0 0 1,125 35 0 0 0 0
Quiver Creek 100 50 800 0 0 0 200 0 320 0 0 0 0 0 0 0 10 0 0 1,330 115 0 0 0 0
Quiver Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 115 5 0 0 0
Thompson/Flag Lake 80 20 350 0 1200 0 400 0 1610 305 315 100 100 0 60 0 270 0 5 4,715 140 1,100 18,000 415 7,000
North Globe 80 20 100 0 0 0 0 0 0 0 200 1000 1050 0 0 0 0 0 0 2,350 0 0 0 0 0
Dickson Mounds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 5 0 15 0 0 0 0 0
South Globe 90 20 3100 0 0 0 200 0 0 0 205 7000 600 100 0 0 0 0 0 11,205 0 0 5 0 0
Wilder/Bellrose 100 50 2100 0 1100 0 500 0 1000 0 50 4000 0 0 0 0 0 0 0 8,750 0 0 0 0 0
Spoon River Btms 40 50 4500 0 8000 0 0 0 0 700 0 0 200 0 0 0 0 0 0 13,400 0 500 0 0 0
Matanza Lake 100 10 0 0 0 0 0 0 0 0 0 0 0 0 300 0 0 0 0 300 0 0 0 0 0
Bath Lake 100 10 10 0 0 0 0 0 0 0 200 0 0 0 50 0 0 0 0 260 0 0 0 0 0
Moscow Lake 100 10 0 0 0 0 0 0 0 0 100 0 0 0 100 0 0 0 0 200 0 0 0 0 0
Jack Lake 100 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 2,000 0 0
Grass Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Anderson Lake 100 10 2000 0 0 0 0 0 0 0 1500 6800 5500 0 100 0 0 0 0 15,900 0 5,000 8,000 0 0
Snicarte Slough 100 10 1200 0 600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,800 0 0 0 0 0
Ingram Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chain Lake 100 0 7000 0 2000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9,000 0 1,500 0 0 0
Stewart Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 5 0 0 0 0 0
Kelly Lake 100 30 0 0 0 0 500 0 0 0 0 0 0 0 0 0 50 0 0 550 110 1,000 100 0 0
Crane Lake 100 20 105 0 0 0 0 0 0 0 200 1000 600 0 0 0 0 0 0 1,905 10 0 16,000 0 0
Cuba Island 100 20 700 0 0 0 100 0 0 0 60 3500 0 0 0 0 5 0 5 4,370 80 200 0 0 0
Sanganois 100 20 0 0 0 0 0 0 0 0 0 2000 0 0 100 0 0 0 0 2,100 0 0 0 0 0
Treadway Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0 0 200 0 0 0 0 0
Muscooten Bay 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 100 10 2600 0 600 0 100 0 200 0 0 500 0 0 0 0 0 0 0 4,000 30 1,500 1,100 0 0
Meredosia Lake 100 10 1010 0 100 0 0 0 300 50 0 0 0 0 200 0 400 0 0 2,060 5 0 0 0 0
Smith Lake 100 0 0 0 0 0 0 0 100 0 50 0 0 0 50 0 0 0 0 200 100 500 5,000 0 0
Spunky Bottoms 100 0 100 0 0 0 0 0 20 0 1510 12000 2500 0 0 0 10 0 0 16,140 50 3,000 40,000 0 0
TOTAL 47,330 0 17,910 0 3,645 0 4,805 1,655 17,780 54,030 12,700 200 5,140 170 1,100 50 40 166,555 1,600 16,040 90,410 530 9,000
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
ILLINOIS RIVER VALLEY Date:  March 15, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL DUCKS CAGO GWFG LSGO AWPE AMCO
Turner Lake 100 0 250 0 50 0 0 0 0 0 10 0 0 0 0 0 0 0 0 310 0 0 0 0 0
Depue, Spring 100 0 2,300 0 1,000 0 0 0 0 0 0 0 0 0 0 0 0 35 0 3,335 5 0 0 55 0
Coleman Lake 100 0 700 0 100 0 0 0 0 0 0 0 0 0 0 0 0 10 0 810 0 0 0 0 0
Bureau Ponds 100 0 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 0 0 0 0
Goose Lake 100 0 1,620 0 0 0 100 0 0 0 0 100 0 0 110 0 0 0 0 1,930 10 0 0 0 0
Senachwine Lake 100 0 4,300 0 1,200 0 500 10 600 300 100 0 0 0 450 0 0 0 0 7,460 15 0 0 0 0
Hennepin/Hopper 100 0 0 0 0 0 200 0 0 500 4,000 3,500 200 0 500 0 70 0 0 8,970 0 1,000 50 0 2,100
Swan Lake 100 0 50 0 0 0 50 0 0 0 10 0 0 0 0 0 50 0 0 160 40 0 0 0 0
Sawmill Lake 100 0 800 0 100 0 100 0 0 0 0 500 0 0 0 0 0 0 0 1,500 10 0 0 0 0
Billsbach Lake 100 0 0 0 0 0 0 0 0 0 410 0 0 0 600 0 0 0 0 1,010 5 0 0 0 0
Weis Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sparland 100 0 0 0 0 0 0 0 0 0 1,555 0 0 0 300 0 0 0 0 1,855 0 0 0 0 0
Wightman Lake 100 0 3,000 0 0 0 0 0 0 0 0 500 0 0 0 0 0 0 0 3,500 0 0 0 0 0
Sawyer Slough 100 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 20 0 0 0 0 0
Hitchcock Slough 100 0 0 0 0 0 0 0 0 0 700 10 0 0 100 0 0 0 0 810 0 0 0 0 0
Babbs Slough 100 0 200 0 250 0 0 0 100 0 1,300 2,500 900 25 0 0 0 0 0 5,275 5 0 0 0 0
Meadow Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Douglas Lake 100 0 710 0 50 0 500 0 100 0 1,200 5,000 0 0 0 0 0 0 0 7,560 50 0 0 30 300
Goose Lake 100 0 2,500 0 800 0 300 0 0 0 1,000 8,400 200 0 700 0 0 0 0 13,900 0 100 200 0 0
Upper Peoria 100 0 555 0 0 0 0 0 0 100 6,600 0 300 0 2,700 300 100 5 0 10,660 20 0 0 0 100
Lower Peoria 100 0 0 0 0 0 0 0 0 0 300 0 0 0 100 0 0 0 0 400 60 0 0 0 0
Pekin Lake 100 0 0 0 0 0 0 0 0 0 30 0 0 0 0 0 0 5 0 35 0 0 0 0 0
Powerton Lake 100 0 100 0 0 0 0 0 310 10 0 0 0 20 0 0 40 115 0 595 155 400 0 5 150
Spring Lake 100 0 0 0 0 0 0 0 100 0 0 50 0 0 0 0 0 0 0 150 20 0 0 0 1,000
Spring Lake Bottoms 100 0 360 0 0 0 200 0 400 160 50 200 0 0 0 0 20 0 0 1,390 0 0 0 50 100
Goose Lake 100 0 50 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 150 5 0 0 0 0
Rice Lake 100 0 3,300 0 0 0 300 0 0 200 1,200 6,300 0 0 100 0 0 0 0 11,400 0 0 0 0 0
Big Lake 100 0 40 0 0 0 0 0 0 0 660 0 0 0 750 0 0 0 0 1,450 0 0 0 0 0
Banner Marsh 100 0 820 0 500 0 50 10 420 260 10 0 100 0 0 0 20 30 0 2,220 100 0 0 100 150
Duck Creek 100 0 0 0 0 0 0 0 160 0 0 0 0 0 10 0 0 0 0 170 70 0 0 0 100
Clear Lake 100 0 0 0 0 0 0 0 500 0 2,700 3,100 0 0 5,700 0 0 0 0 12,000 0 0 0 0 0
North Pool 100 0 0 0 0 0 0 0 5 0 10 0 10 0 200 0 10 0 0 235 15 0 10 0 0
South Pool 100 0 420 0 0 0 600 0 0 0 900 200 700 0 1,100 0 0 0 0 3,920 315 0 0 25 0
Quiver Creek 100 0 830 0 0 0 10 0 420 10 0 20 0 0 0 0 0 0 0 1,290 65 0 0 0 0
Quiver Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Thompson/Flag Lake 80 0 1,100 0 0 0 1,800 0 4,955 1,210 3,600 1,500 100 0 100 0 560 25 0 14,950 125 50 300 330 26,500
North Globe 80 0 2,500 0 5,000 0 1,000 0 500 3,500 2,000 4,000 3,000 0 200 0 200 0 0 21,900 0 0 0 0 0
Dickson Mounds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 20 0 0 0 0 0
South Globe 90 0 300 0 0 0 600 0 200 0 500 5,000 500 0 1,310 0 210 0 0 8,620 0 0 10 0 0
Wilder/Bellrose 100 0 6,600 0 1,000 0 0 0 0 0 700 6,000 700 0 0 0 0 0 0 15,000 10 0 0 0 0
Spoon River Btms 20 0 500 0 0 0 300 0 50 0 0 10 0 0 0 0 0 0 0 860 0 0 0 0 0
Matanza Lake 100 0 10 0 0 0 0 0 0 0 0 200 50 0 100 0 0 0 0 360 10 0 0 0 0
Bath Lake 100 0 100 0 0 0 0 0 0 0 250 0 0 0 0 0 0 0 0 350 0 0 0 0 0
Moscow Lake 100 0 100 0 0 0 0 0 0 0 100 0 10 0 700 0 0 0 0 910 0 0 0 0 0
Jack Lake 100 0 0 0 0 0 0 0 50 0 0 100 0 0 0 0 0 0 0 150 0 0 0 0 0
Grass Lake 100 0 100 0 0 0 0 0 0 50 200 510 0 0 600 0 0 0 0 1,460 0 0 0 0 0
Anderson Lake 100 0 3,000 0 2,000 0 2,000 0 500 1,000 2,500 4,000 2,500 0 50 0 50 0 0 17,600 0 1,500 6,000 0 0
Snicarte Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 10 0 0 0 0 0
Ingram Lake 100 0 0 0 0 0 0 0 20 0 100 0 0 0 200 0 5 0 0 325 5 0 0 0 0
Chain Lake 100 0 200 0 0 0 0 0 0 0 6,000 3,000 3,000 0 0 0 0 0 0 12,200 0 0 0 0 0
Stewart Lake 100 0 50 0 0 0 0 0 0 0 100 0 0 0 2,200 20 0 0 0 2,370 0 0 0 0 0
Kelly Lake 100 0 200 0 0 0 150 0 0 0 0 0 0 0 0 0 20 0 20 390 40 1,000 400 155 0
Crane Lake 100 0 1,600 0 200 0 0 0 100 800 1,500 13,000 600 0 0 0 0 0 0 17,800 5 0 2,000 0 0
Cuba Island 100 0 600 0 0 0 200 0 300 700 200 0 0 0 0 0 210 0 0 2,210 5 500 0 0 600
Sanganois 100 0 3,800 0 0 0 0 0 0 500 100 7,000 0 0 0 0 50 0 0 11,450 0 0 0 0 0
Treadway Lake 100 0 0 0 50 0 0 0 105 0 100 500 0 0 0 0 0 0 0 755 5 0 0 0 0
Muscooten Bay 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 60 0 6,100 0 1,010 0 0 0 3,510 1,500 510 7,100 100 0 0 0 0 0 0 19,830 0 1,000 0 0 0
Meredosia Lake 90 0 500 0 0 0 410 0 150 900 0 210 0 0 100 0 10 0 0 2,280 65 0 0 50 0
Smith Lake 60 0 0 0 0 0 0 0 0 0 0 300 0 0 0 0 0 0 0 300 0 0 1,300 0 10
Spunky Bottoms 90 0 1,610 0 0 0 0 0 300 700 2,000 4,000 900 0 0 0 100 0 0 9,610 10 100 4,000 0 0
TOTAL 51,875 0 13,310 0 9,370 20 13,955 12,600 43,225 86,810 13,870 45 18,980 320 1,755 225 20 266,380 1,245 5,650 14,270 800 31,110
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
ILLINOIS RIVER VALLEY Date:  March 22, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Turner Lake 100 0 220 0 0 0 0 0 100 0 0 0 0 0 0 0 5 0 0 325 25 0 0 5 0
Depue, Spring 90 0 2,200 0 500 0 0 0 100 520 0 0 0 0 0 0 0 0 0 3,320 50 10 0 10 0
Coleman Lake 80 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 5 0 0 5 0
Bureau Ponds 100 0 0 0 0 0 0 0 200 0 0 100 0 0 0 0 0 0 0 300 10 0 0 0 0
Goose Lake 100 0 200 0 0 0 0 0 0 100 500 0 50 0 300 0 0 0 0 1,150 0 0 0 0 0
Senachwine Lake 100 0 200 0 0 0 0 0 0 200 0 0 0 0 1,500 0 0 0 0 1,900 0 0 500 5 0
Hennepin/Hopper 100 0 200 0 0 0 150 0 300 400 4,000 5,100 500 0 1,000 0 300 0 0 11,950 25 250 0 0 4,600
Swan Lake 100 0 1,000 0 0 0 600 0 500 0 200 0 50 0 0 0 0 0 0 2,350 0 0 0 0 0
Sawmill Lake 100 0 300 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 400 5 0 0 0 0
Billsbach Lake 100 0 0 0 0 0 0 0 0 0 50 0 0 25 1,200 0 0 0 0 1,275 0 0 0 0 0
Weis Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sparland 100 0 0 0 0 0 0 0 0 0 1,100 0 0 0 400 0 0 0 0 1,500 0 0 0 0 0
Wightman Lake 100 0 1,000 0 0 0 0 0 0 100 800 0 0 0 0 0 0 0 0 1,900 5 0 0 0 0
Sawyer Slough 100 0 0 0 0 0 0 0 0 0 105 0 0 0 0 0 5 5 0 115 15 0 0 0 0
Hitchcock Slough 100 0 500 0 0 0 0 0 0 100 300 500 0 0 0 0 0 0 0 1,400 0 0 0 0 0
Babbs Slough 100 0 200 0 100 0 0 0 0 0 100 0 0 0 0 0 0 5 0 405 10 0 0 0 0
Meadow Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Douglas Lake 90 0 1,100 0 0 0 700 0 500 0 2,000 2,300 200 100 1,300 0 100 0 0 8,300 0 0 0 0 400
Goose Lake 100 0 100 0 0 0 0 0 0 0 2,600 1,000 100 0 3,500 0 0 0 0 7,300 0 0 0 0 0
Upper Peoria 100 0 100 0 0 0 0 0 0 0 11,100 0 100 0 1,300 0 0 0 0 12,600 10 0 0 0 0
Lower Peoria 100 0 0 0 0 0 0 0 0 0 1,700 0 0 0 0 0 0 0 0 1,700 0 0 0 0 0
Pekin Lake 100 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0
Powerton Lake 100 0 100 0 0 0 0 0 45 0 300 0 0 0 200 0 0 5 0 650 15 20 0 0 200
Spring Lake 100 0 0 0 0 0 0 0 210 0 60 0 5 0 0 0 5 0 0 280 30 0 0 0 1,600
Spring Lake Bottoms 100 0 100 0 0 0 200 0 250 0 50 800 10 0 0 0 0 0 0 1,410 5 0 0 0 500
Goose Lake 100 0 0 0 0 0 0 0 0 0 5 800 0 0 500 0 0 0 0 1,305 5 0 0 0 0
Rice Lake 90 0 12,600 0 0 0 1,100 0 100 0 200 3,000 0 0 0 0 5 0 0 17,005 15 0 0 5 0
Big Lake 100 0 5 0 0 0 0 0 0 0 100 0 0 10 1,200 0 0 0 0 1,315 100 0 0 5 0
Banner Marsh 90 0 150 0 0 0 10 0 205 110 350 10 5 0 0 0 40 0 0 880 230 0 0 10 0
Duck Creek 100 0 0 0 0 0 0 0 5 25 0 0 0 0 0 0 10 0 0 40 30 0 0 0 0
Clear Lake 100 0 0 0 0 0 0 0 100 0 605 0 0 0 3,730 0 0 0 0 4,435 25 0 0 15 0
North Pool 100 0 0 0 0 0 0 0 0 0 20 0 0 0 450 0 10 0 0 480 5 0 0 0 0
South Pool 100 0 200 0 0 0 150 0 150 0 350 50 0 0 1,415 50 0 0 0 2,365 5 0 0 0 0
Quiver Creek 100 0 600 0 0 0 200 0 600 300 0 0 0 0 0 0 10 0 0 1,710 75 0 0 0 0
Quiver Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0
Thompson/Flag Lake 80 0 300 0 0 0 900 100 4,000 1,700 3,100 150 250 250 800 1,300 1,300 50 0 14,200 360 100 1,050 900 40,700
North Globe 70 0 2,000 0 3,000 0 1,000 0 500 2,300 3,300 7,400 2,750 55 0 0 495 0 0 22,800 0 0 0 0 0
Dickson Mounds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 20 0 0 0 0 0
South Globe 90 0 1,500 0 3,000 0 0 0 500 500 310 1,000 300 0 600 0 0 0 0 7,710 0 0 0 0 500
Wilder/Bellrose 80 0 1,200 0 50 0 200 0 0 600 700 2,000 450 0 0 0 0 10 0 5,210 10 0 0 0 0
Spoon River Btms 10 0 0 0 0 0 0 0 100 200 0 50 0 0 0 0 0 0 0 350 0 0 0 0 0
Matanza Lake 100 0 100 0 0 0 100 0 0 0 60 100 0 0 0 0 0 0 0 360 0 0 0 0 0
Bath Lake 100 0 0 0 0 0 0 0 0 0 150 0 0 0 0 0 0 0 0 150 0 0 0 0 0
Moscow Lake 100 0 5 0 0 0 0 0 0 0 0 0 0 0 550 0 0 0 0 555 0 0 0 0 0
Jack Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grass Lake 100 0 100 0 0 0 0 0 0 0 100 10 0 0 0 0 0 0 0 210 10 0 0 0 0
Anderson Lake 100 0 1,410 0 0 0 500 0 0 0 5,400 6,000 2,000 0 1,000 0 100 0 0 16,410 5 10 250 15 0
Snicarte Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ingram Lake 100 0 1,100 0 0 0 500 0 200 0 1,400 500 0 0 100 0 0 0 0 3,800 0 0 0 0 0
Chain Lake 100 0 20 0 0 0 0 0 0 0 1,500 1,100 150 0 4,700 0 10 0 0 7,480 0 0 0 0 0
Stewart Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 1,000 0 0 0 0 1,000 5 0 0 0 0
Kelly Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Crane Lake 100 0 3,300 0 500 0 2,000 0 100 0 4,200 3,000 1,100 100 0 0 0 0 0 14,300 5 0 0 10 150
Cuba Island 100 0 3,000 0 0 0 300 0 1,000 2,800 1,600 1,600 50 0 0 0 250 0 0 10,600 0 0 0 25 0
Sanganois 100 0 600 0 0 0 0 0 0 500 5,100 7,500 200 0 0 0 100 0 0 14,000 0 0 0 0 0
Treadway Lake 100 0 0 0 0 0 0 0 0 0 200 500 0 0 1,000 0 0 10 0 1,710 0 0 0 0 0
Muscooten Bay 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 30 0 14,100 0 4,000 0 100 0 300 2,100 2,700 1,300 0 0 0 0 0 0 0 24,600 50 1,000 100 0 0
Meredosia Lake 90 0 3,250 0 0 0 1,000 0 10 600 1,200 1,000 0 0 2,100 0 0 0 0 9,160 0 0 0 0 0
Smith Lake 60 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 100 5 0 2,000 0 0
Spunky Bottoms 100 0 5,500 0 0 0 500 0 0 200 8,200 23,000 1,700 0 0 0 50 0 0 39,150 5 200 0 0 0
TOTAL 58,570 0 11,150 0 10,210 100 10,075 13,455 65,915 69,970 9,970 540 29,845 1,350 2,815 85 0 284,050 1,255 1,590 3,900 1,010 48,650
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
ILLINOIS RIVER VALLEY Date:  March 28, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Turner Lake 100 0 900 0 0 0 100 0 0 10 10 0 0 0 0 0 0 10 0 1,030 10 0 0 110 0
Depue, Spring 90 0 1,110 0 0 0 410 0 250 410 210 300 0 0 0 0 0 20 0 2,710 0 0 0 15 0
Coleman Lake 80 0 100 0 0 0 50 0 0 0 0 0 0 0 50 0 0 0 0 200 50 0 0 320 0
Bureau Ponds 100 0 400 0 0 0 50 0 205 300 205 0 0 0 0 0 0 0 20 1,180 0 0 0 0 0
Goose Lake 100 0 2,250 0 0 0 100 0 0 100 2,100 700 10 0 200 0 10 0 0 5,470 0 0 0 0 0
Senachwine Lake 100 0 1,900 0 0 10 1,310 0 200 100 200 500 0 0 3,700 0 0 0 0 7,920 20 0 800 0 300
Hennepin/Hopper 100 0 100 0 0 0 1,000 20 510 2,100 1,300 5,400 0 0 2,000 0 310 0 0 12,740 10 200 0 0 16,250
Swan Lake 100 0 200 0 0 0 100 0 70 100 150 2,200 0 0 0 0 0 0 0 2,820 50 0 0 5 0
Sawmill Lake 100 0 100 0 0 0 0 0 0 200 50 0 0 0 0 0 0 0 0 350 15 0 0 0 0
Billsbach Lake 100 0 1,000 0 0 0 0 0 0 50 450 510 0 0 2,710 0 0 0 0 4,720 0 0 0 0 0
Weis Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Sparland 100 0 0 0 0 0 0 0 0 0 4,070 0 0 0 100 0 0 0 0 4,170 5 0 0 0 0
Wightman Lake 100 0 100 0 0 0 100 0 0 0 250 0 0 0 200 0 0 0 0 650 0 0 0 10 0
Sawyer Slough 100 0 0 0 0 0 0 0 0 0 10 205 0 0 0 0 0 0 0 215 5 0 0 5 0
Hitchcock Slough 100 0 20 0 0 0 0 0 0 0 700 310 0 0 800 0 0 0 0 1,830 0 0 0 0 100
Babbs Slough 100 0 115 0 0 0 0 0 0 5 2,500 2,150 0 0 2,100 0 0 0 0 6,870 0 0 0 5 0
Meadow Lake 100 0 0 0 0 0 0 0 5 0 150 10 0 0 260 0 0 0 0 425 5 0 0 0 0
Douglas Lake 90 0 1,620 5 50 0 600 0 400 410 4,710 11,600 10 100 200 0 800 0 0 20,505 5 0 0 55 310
Goose Lake 100 0 1,000 0 0 0 200 0 50 0 2,900 500 0 0 6,600 0 0 0 0 11,250 0 0 0 0 500
Upper Peoria 100 0 0 0 0 0 0 0 0 0 16,900 0 100 10 7,000 0 50 0 15 24,075 5 0 0 5 200
Lower Peoria 100 0 0 0 0 0 0 0 0 0 2,400 150 0 0 700 0 0 0 0 3,250 5 0 0 0 0
Pekin Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Powerton Lake 100 0 0 0 0 0 0 0 520 0 2,500 0 0 0 0 0 0 205 0 3,225 15 0 0 15 1,700
Spring Lake 100 0 0 0 0 0 0 0 400 100 0 0 0 0 0 50 0 0 0 550 55 0 0 0 3,600
Spring Lake Bottoms 100 0 505 0 0 200 500 20 350 700 50 1,400 0 0 0 0 0 0 0 3,725 5 0 0 0 500
Goose Lake 100 0 25 0 0 0 10 0 0 0 10 830 0 0 55 0 0 0 0 930 0 0 0 0 0
Rice Lake 90 0 4,700 0 0 200 2,700 0 0 400 0 50 0 0 5 0 0 0 5 8,060 20 0 0 5 0
Big Lake 100 0 5,000 0 0 0 100 50 30 100 100 1,410 0 0 700 0 0 0 0 7,490 0 0 0 5 0
Banner Marsh 90 0 320 0 0 110 400 0 330 265 615 5 0 0 0 0 5 0 0 2,050 130 0 0 5 2,850
Duck Creek 100 0 50 0 0 0 0 0 105 0 0 0 0 0 0 0 0 5 0 160 5 0 0 0 0
Clear Lake 100 0 100 0 0 0 0 0 160 200 230 1,100 0 10 6,530 0 0 0 0 8,330 15 0 0 25 100
North Pool 100 0 0 0 0 0 0 5 0 0 155 0 0 0 470 0 0 10 0 640 5 0 5 0 100
South Pool 100 0 555 0 0 0 100 0 130 50 180 1,605 30 0 300 0 0 0 0 2,950 0 0 0 5 1,300
Quiver Creek 100 0 75 0 0 10 200 0 125 120 5 0 0 0 0 0 0 0 0 535 20 0 0 0 0
Quiver Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 15 0
Thompson/Flag Lake 80 0 200 0 0 50 3,150 30 1,200 1,700 1,730 600 50 0 1,500 0 200 0 0 10,410 150 50 600 165 41,000
North Globe 70 0 600 0 500 100 3,000 0 700 400 1,400 10,500 210 50 0 0 100 5 0 17,565 0 0 0 0 0
Dickson Mounds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 5 0 0 10 0
South Globe 90 0 2,700 0 3,100 300 3,500 0 500 2,500 700 9,000 0 0 2,200 0 50 0 0 24,550 10 50 0 0 100
Wilder/Bellrose 80 0 800 0 0 50 400 0 100 750 100 3,000 215 0 0 0 0 0 0 5,415 0 0 0 0 3,500
Spoon River Btms 10 0 0 0 0 0 0 0 0 100 0 0 0 0 10 0 0 0 0 110 0 0 0 0 0
Matanza Lake 100 0 700 0 0 0 0 0 5 0 20 500 0 0 800 0 0 0 0 2,025 10 0 0 0 0
Bath Lake 100 0 5 0 0 0 0 0 0 30 500 1,000 0 0 50 0 0 0 10 1,595 5 0 0 0 0
Moscow Lake 100 0 0 0 0 0 0 0 0 0 100 0 0 0 1,150 0 0 0 0 1,250 0 0 0 0 200
Jack Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grass Lake 100 0 5 0 0 0 5 0 60 5 60 100 0 0 500 0 0 0 0 735 5 0 0 15 5
Anderson Lake 100 0 0 0 0 0 0 0 100 0 3,100 18,000 1,000 0 450 0 0 0 0 22,650 0 100 500 50 0
Snicarte Slough 100 0 0 0 0 0 0 0 100 0 500 0 0 0 0 0 0 5 0 605 0 0 0 0 0
Ingram Lake 100 0 0 0 0 0 0 0 5 0 0 1,300 0 0 1,110 0 0 0 5 2,420 0 0 0 0 0
Chain Lake 100 0 0 0 0 0 0 0 0 0 2,100 500 0 0 900 0 0 0 0 3,500 0 0 0 100 0
Stewart Lake 100 0 0 0 0 0 0 0 30 0 110 0 0 0 3,000 0 0 0 0 3,140 0 0 0 5 0
Kelly Lake 100 0 100 0 0 0 350 0 0 0 1,100 6,500 100 0 0 0 0 0 0 8,150 100 1,050 400 0 0
Crane Lake 100 0 800 0 0 0 100 0 130 50 1,110 4,100 200 200 150 0 0 0 0 6,840 15 0 0 15 300
Cuba Island 100 0 5,000 0 0 0 3,000 0 2,500 2,000 1,000 6,000 0 0 1,000 0 10 0 0 20,510 0 0 0 1,000 1,000
Sanganois 100 0 600 0 0 0 0 0 0 0 4,000 7,000 0 0 0 0 0 0 0 11,600 0 0 0 10 100
Treadway Lake 100 0 0 0 0 0 0 0 100 100 800 50 0 0 1,200 0 0 0 0 2,250 0 0 0 15 0
Muscooten Bay 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 30 0 220 0 0 0 150 0 150 50 100 2,010 0 0 0 0 210 0 0 2,890 10 1,000 600 75 300
Meredosia Lake 90 0 330 0 0 0 3,200 0 110 750 210 1,200 0 0 6,000 0 10 0 0 11,810 115 0 0 0 310
Smith Lake 60 0 100 0 0 0 0 0 150 0 1,600 200 0 0 500 0 0 0 0 2,550 10 300 700 0 200
Spunky Bottoms 100 0 600 0 0 100 600 0 0 1,500 5,700 25,700 100 0 500 0 0 0 0 34,800 0 0 3,000 5 200
TOTAL 35,005 5 3,650 1,130 25,485 125 9,780 15,655 69,150 128,195 2,025 370 55,700 50 1,755 260 60 348,400 900 2,750 6,605 2,070 75,025
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
ILLINOIS RIVER VALLEY Date:  April 10, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Turner Lake 90 0 760 0 0 0 100 0 10 200 0 0 0 0 0 0 0 0 0 1,070 10 0 0 10 0
Depue, Spring 70 0 240 0 0 0 140 0 10 180 0 0 0 0 0 0 10 0 0 580 15 0 0 25 0
Coleman Lake 80 0 0 0 0 0 0 0 0 100 0 10 0 0 0 0 0 0 0 110 0 0 0 105 0
Bureau Ponds 100 0 0 0 0 0 0 0 0 300 0 0 0 0 0 0 0 0 0 300 0 0 0 100 0
Goose Lake 100 0 450 0 0 0 1,250 0 0 50 0 1,100 0 0 0 0 10 10 0 2,870 0 0 0 0 100
Senachwine Lake 90 0 150 0 20 0 300 0 0 1,200 0 0 0 0 10 0 100 0 0 1,780 50 0 50 90 500
Hennepin/Hopper 100 0 100 0 0 0 200 0 500 300 1,000 1,000 100 0 200 0 300 5 0 3,705 5 200 5 0 5,600
Swan Lake 90 0 110 0 0 50 250 0 20 100 50 450 0 0 0 0 0 0 0 1,030 5 0 0 25 0
Sawmill Lake 90 0 100 0 0 100 200 0 70 310 0 100 0 0 0 0 0 0 0 880 0 0 0 55 0
Billsbach Lake 100 0 100 0 0 0 100 0 0 220 100 0 0 0 50 0 0 0 10 580 10 0 0 155 0
Weis Lake 100 0 0 0 0 0 320 0 0 110 0 0 0 0 0 0 0 0 0 430 0 0 0 10 0
Sparland 100 0 0 0 0 0 0 0 0 0 1,605 0 0 0 200 0 0 0 0 1,805 0 0 0 0 0
Wightman Lake 100 0 20 0 0 0 0 0 0 0 3,010 0 0 0 200 0 0 0 0 3,230 5 0 0 0 0
Sawyer Slough 90 0 100 0 0 0 50 0 20 410 10 300 0 0 0 0 0 0 0 890 5 0 0 0 0
Hitchcock Slough 100 0 0 0 0 0 50 0 5 0 250 10 0 0 100 0 0 0 0 415 0 0 0 10 0
Babbs Slough 100 0 0 0 0 0 100 0 0 50 1,200 0 0 0 200 0 0 0 0 1,550 5 0 0 330 0
Meadow Lake 100 0 50 0 0 100 150 0 0 200 400 0 0 0 600 0 0 10 0 1,510 0 0 0 10 0
Douglas Lake 90 0 600 0 0 100 400 0 300 6,700 700 1,200 0 0 0 0 0 0 0 10,000 10 0 0 4,700 2,500
Goose Lake 90 0 420 0 100 50 1,560 0 0 700 900 50 0 0 800 0 100 0 0 4,680 0 0 0 100 0
Upper Peoria 100 0 0 0 0 0 0 0 0 0 12,600 100 0 0 3,100 0 0 0 0 15,800 0 0 30 405 50
Lower Peoria 100 0 0 0 0 0 0 0 0 0 2,100 0 0 0 100 0 10 0 0 2,210 30 0 0 15 0
Pekin Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,000 200
Powerton Lake 100 0 0 0 0 0 0 0 1,350 0 50 100 0 0 220 0 0 5 0 1,725 10 100 0 50 1,500
Spring Lake 100 0 0 0 0 0 0 0 500 100 20 200 10 0 100 0 60 0 0 990 35 0 0 15 4,100
Spring Lake Bottoms 100 0 50 0 0 100 100 0 100 600 50 800 0 0 0 0 0 0 0 1,800 10 0 0 0 0
Goose Lake 100 0 10 0 0 0 0 0 15 30 0 70 0 0 0 0 0 0 0 125 5 0 0 15 100
Rice Lake 90 0 260 0 0 200 200 0 100 200 5 0 0 0 240 0 0 0 0 1,205 0 0 0 70 800
Big Lake 100 0 0 0 0 0 0 0 0 0 0 200 0 0 600 0 0 0 0 800 0 0 0 0 700
Banner Marsh 90 0 50 0 0 0 200 0 650 470 450 100 0 0 100 0 50 0 0 2,070 55 100 0 10 4,600
Duck Creek 100 0 0 0 0 0 200 0 0 10 0 0 0 0 0 0 0 0 0 210 20 0 0 0 0
Clear Lake 90 0 210 0 0 50 50 0 0 250 210 200 0 0 4,900 0 560 0 0 6,430 10 0 0 20 400
North Pool 100 0 0 0 0 0 0 0 0 0 510 0 0 0 960 0 5 0 0 1,475 0 0 0 0 600
South Pool 100 0 10 0 0 0 400 0 100 200 500 710 30 0 1,000 0 100 0 0 3,050 0 0 0 10 7,100
Quiver Creek 90 0 360 0 0 300 550 0 600 750 100 260 0 0 0 0 0 0 0 2,920 35 0 0 0 200
Quiver Lake 90 0 50 0 0 200 200 0 0 0 0 0 0 0 0 0 0 0 0 450 5 0 0 20 0
Thompson/Flag Lake 80 0 100 0 0 500 1,300 0 500 700 520 0 10 0 1,700 10 510 0 0 5,850 70 50 0 620 14,800
North Globe 50 0 500 0 100 100 500 50 200 900 530 1,900 0 0 0 0 0 0 0 4,780 0 0 0 0 0
Dickson Mounds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 20 0 0 0 10 0
South Globe 70 0 1,000 0 600 400 900 0 400 1,800 500 800 0 10 710 0 0 0 0 7,120 5 0 0 0 0
Wilder/Bellrose 70 0 200 0 200 300 600 0 150 600 500 5,000 100 0 0 0 100 0 0 7,750 5 0 0 0 5,600
Spoon River Btms 10 0 30 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 130 0 0 0 0 0
Matanza Lake 90 0 200 0 0 0 100 0 0 100 0 300 0 0 200 0 0 0 0 900 5 0 0 60 0
Bath Lake 90 0 170 0 0 50 110 0 50 550 100 600 0 0 200 0 10 0 0 1,840 5 0 0 65 0
Moscow Lake 100 0 5 0 0 0 0 0 0 0 230 0 0 0 300 0 20 0 0 555 0 0 0 0 0
Jack Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 500 0 110 0 0 610 0 0 0 20 0
Grass Lake 100 0 50 0 0 0 0 0 0 0 50 0 0 0 250 0 10 0 0 360 5 0 0 80 150
Anderson Lake 90 0 100 0 0 200 200 0 0 200 1,900 11,000 1,100 0 850 0 10 5 0 15,565 0 0 600 25 500
Snicarte Slough 90 0 0 0 0 0 0 0 10 10 210 0 0 0 0 0 0 0 0 230 0 0 0 0 105
Ingram Lake 100 0 0 0 0 0 0 0 0 0 450 0 0 0 700 0 0 0 0 1,150 0 0 0 10 0
Chain Lake 100 0 0 0 0 0 0 0 0 0 3,000 1,500 100 0 350 0 0 0 0 4,950 0 0 0 110 710
Stewart Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 4,405 0 0 0 0 4,405 5 0 0 10 110
Kelly Lake 100 0 10 0 0 0 200 0 50 50 0 0 0 0 50 0 10 0 0 370 10 500 100 15 0
Crane Lake 90 0 10 0 0 50 150 0 300 100 360 100 100 0 600 0 0 0 0 1,770 0 0 0 20 1,700
Cuba Island 90 0 800 0 500 100 800 100 2,500 4,800 1,000 100 0 0 200 0 200 0 0 11,100 20 0 0 10 2,000
Sanganois 100 0 10 0 0 0 60 0 50 300 1,110 4,000 0 0 0 0 0 0 0 5,530 5 0 0 125 900
Treadway Lake 100 0 0 0 0 0 10 0 0 20 0 0 0 0 310 0 10 0 0 350 5 0 0 105 0
Muscooten Bay 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 40 0 100 0 0 0 100 0 50 700 250 500 0 0 200 0 100 0 0 2,000 25 200 600 10 650
Meredosia Lake 90 0 50 0 0 0 300 0 0 60 3,000 1,010 0 0 850 0 0 0 0 5,270 10 10 5 45 3,600
Smith Lake 60 0 0 0 0 0 15 0 35 0 350 10 0 0 50 0 0 0 0 460 20 0 200 40 700
Spunky Bottoms 80 0 200 0 60 0 200 0 100 900 4,400 5,200 500 25 0 0 0 10 0 11,595 5 0 0 0 200
TOTAL 7,735 0 1,580 2,950 12,615 150 8,745 25,630 44,280 38,980 2,050 35 26,125 10 2,395 45 10 173,335 535 1,160 1,590 8,735 60,775
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
ILLINOIS RIVER VALLEY Date:  April 17, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Turner Lake 90 0 100 0 0 0 0 0 0 200 0 0 0 0 50 0 0 0 0 350 10 0 0 35 0
Depue, Spring 100 0 200 0 0 0 260 0 50 400 0 0 0 0 0 0 0 0 0 910 0 0 0 405 0
Coleman Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 200 0
Bureau Ponds 50 0 0 0 0 0 10 0 0 100 0 0 0 0 0 0 0 0 0 110 5 0 0 50 0
Goose Lake 100 0 100 0 0 100 300 0 0 610 0 0 0 0 0 0 50 0 0 1,160 5 0 0 5 200
Senachwine Lake 100 0 0 0 0 100 500 0 0 0 60 0 0 0 100 0 0 0 0 760 0 0 100 555 0
Hennepin/Hopper 100 0 50 0 0 0 50 20 70 300 620 100 0 0 800 0 200 0 0 2,210 25 200 0 105 1,700
Swan Lake 100 0 10 0 0 50 300 0 0 150 0 0 0 0 0 0 0 0 0 510 0 0 0 210 0
Sawmill Lake 100 0 0 0 0 0 0 0 10 50 5 0 0 0 10 0 0 0 0 75 5 0 0 160 0
Billsbach Lake 100 0 0 0 0 0 100 0 0 100 30 0 0 0 50 0 0 0 0 280 5 0 0 55 0
Weis Lake 100 0 10 0 0 0 20 0 10 0 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0
Sparland 100 0 0 0 0 0 0 0 0 0 2,200 0 0 0 450 0 0 0 0 2,650 0 0 0 0 0
Wightman Lake 100 0 0 0 0 0 0 0 0 0 500 0 0 0 0 0 0 0 0 500 0 0 0 0 0
Sawyer Slough 100 0 0 0 0 0 175 0 5 0 0 0 0 0 0 0 0 0 0 180 15 0 0 0 0
Hitchcock Slough 100 0 0 0 0 0 105 0 0 500 15 0 0 0 0 0 0 0 0 620 0 0 0 0 0
Babbs Slough 100 0 0 0 0 0 35 0 0 0 40 200 5 0 60 0 0 0 0 340 0 0 0 15 0
Meadow Lake 100 0 50 0 0 0 100 10 50 75 100 0 0 0 300 0 0 0 5 690 0 0 0 0 0
Douglas Lake 100 0 100 0 0 0 150 0 400 400 100 0 0 0 0 0 0 0 0 1,150 0 0 0 680 1,100
Goose Lake 100 0 0 0 0 100 1,700 0 0 2,300 1,200 0 0 0 2,300 0 0 0 0 7,600 0 0 0 320 0
Upper Peoria 100 0 100 0 0 0 100 0 0 400 24,100 0 0 0 4,250 0 0 0 0 28,950 5 0 10 3,355 200
Lower Peoria 100 0 0 0 0 0 0 0 0 0 410 0 0 0 100 0 0 0 0 510 0 0 0 5 0
Pekin Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 200
Powerton Lake 100 0 0 0 0 0 20 0 60 15 0 0 0 0 0 5 0 45 0 145 20 0 0 90 900
Spring Lake 100 0 0 0 0 0 0 0 150 50 100 0 0 0 0 0 0 0 0 300 20 0 0 0 2,000
Spring Lake Bottoms 100 0 0 0 0 60 50 0 210 300 0 100 0 0 0 0 0 0 0 720 30 0 0 0 150
Goose Lake 100 0 0 0 0 0 100 0 10 0 0 5 0 0 0 0 0 0 0 115 0 0 0 15 0
Rice Lake 100 0 120 0 0 100 230 0 0 500 0 0 0 0 700 0 10 0 0 1,660 10 0 0 40 20
Big Lake 100 0 0 0 0 0 20 0 0 0 0 0 0 0 50 0 0 0 0 70 0 0 0 30 0
Banner Marsh 100 0 0 0 0 0 25 0 370 0 110 10 0 0 0 0 0 0 0 515 65 10 5 70 2,870
Duck Creek 100 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 50 0 0 0 0 0
Clear Lake 100 0 0 0 0 0 100 0 0 0 300 0 0 0 5,000 0 0 0 0 5,400 10 0 0 5 100
North Pool 100 0 0 0 0 0 15 0 0 0 155 0 0 0 260 0 100 0 0 530 0 0 0 10 0
South Pool 100 0 0 0 0 0 0 0 0 0 15 500 15 0 0 0 0 0 0 530 5 0 0 0 400
Quiver Creek 100 0 10 0 0 50 0 0 60 140 0 0 0 0 0 0 0 0 0 260 35 0 0 0 0
Quiver Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 110 0
Thompson/Flag Lake 80 0 60 0 0 60 190 0 40 220 15 0 5 0 205 0 70 0 0 865 50 530 100 270 3,200
North Globe 80 0 300 0 250 50 200 0 100 300 100 250 10 5 0 0 0 0 0 1,565 0 0 0 0 0
Dickson Mounds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
South Globe 90 0 300 0 500 50 250 0 200 400 100 100 0 0 100 0 0 0 0 2,000 0 0 0 5 0
Wilder/Bellrose 100 0 100 0 0 50 200 0 25 150 5 100 0 0 0 0 0 0 0 630 5 0 0 100 100
Spoon River Btms 10 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0
Matanza Lake 100 0 0 0 30 0 10 0 0 0 60 0 0 0 0 0 10 0 0 110 5 0 0 30 0
Bath Lake 100 0 0 0 0 60 165 0 5 50 110 10 0 0 10 0 20 0 0 430 15 0 0 0 0
Moscow Lake 100 0 10 0 0 0 20 0 0 90 10 0 0 0 50 0 0 0 0 180 0 0 0 0 0
Jack Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 400 0 0 0 0 400 0 0 0 0 20
Grass Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 410 0 10 0 0 420 5 0 0 0 0
Anderson Lake 100 0 5 0 0 0 0 0 0 100 105 300 200 0 530 0 30 0 0 1,270 5 0 150 30 100
Snicarte Slough 100 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5 5 0 0 0 0
Ingram Lake 100 0 10 0 0 0 10 0 10 50 70 0 0 0 325 0 0 0 0 475 0 0 0 5 0
Chain Lake 100 0 0 0 0 0 0 0 0 0 1,000 1,500 10 0 0 0 0 0 0 2,510 0 0 0 30 700
Stewart Lake 100 0 0 0 0 0 10 0 0 10 0 0 0 0 1,000 0 0 0 0 1,020 5 0 0 0 0
Kelly Lake 100 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 30 0 110 20 0
Crane Lake 90 0 20 0 0 0 40 0 55 720 35 0 0 0 150 0 0 0 0 1,020 10 0 0 0 390
Cuba Island 100 0 100 0 100 100 400 0 300 1,100 100 100 0 0 100 0 20 0 0 2,420 0 0 0 10 650
Sanganois 100 0 10 0 0 0 0 0 0 0 650 2,100 0 0 100 0 20 0 0 2,880 0 0 20 225 100
Treadway Lake 100 0 0 0 0 0 0 0 0 0 0 115 0 0 0 0 0 0 0 115 5 0 0 150 0
Muscooten Bay 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 50 0 105 0 0 5 10 0 0 215 10 155 0 0 20 0 0 0 0 520 15 150 150 30 420
Meredosia Lake 70 0 50 0 0 0 50 0 50 0 600 2,000 0 0 2,400 0 100 0 0 5,250 10 0 100 0 300
Smith Lake 60 0 0 0 0 0 0 0 0 0 5 100 0 0 0 0 15 0 0 120 25 200 400 10 10
Spunky Bottoms 70 0 300 0 300 100 1,150 0 50 400 4,410 2,000 50 0 0 0 0 0 0 8,760 0 0 0 20 200
TOTAL 2,230 0 1,180 1,035 7,175 30 2,340 10,495 37,445 9,745 295 5 20,280 5 655 45 5 92,965 480 1,090 1,145 7,460 16,030
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
ILLINOIS RIVER VALLEY Date:  April 26, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Turner Lake 90 0 5 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 10 20 0 0 10 0
Depue, Spring 80 0 10 0 0 10 40 0 20 10 0 0 0 0 0 0 0 0 0 90 5 0 0 15 0
Coleman Lake 90 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 10 5 0 0 0 5
Bureau Ponds 50 0 0 0 0 0 10 0 0 10 0 0 0 0 0 0 0 0 0 20 10 0 0 0 0
Goose Lake 90 0 0 0 0 20 10 0 0 0 0 0 0 0 0 0 0 0 0 30 5 0 0 130 10
Senachwine Lake 100 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 50 25 0 0 415 0
Hennepin/Hopper 100 0 15 0 0 15 15 0 10 90 40 0 0 0 30 0 5 0 0 220 30 0 10 0 1,090
Swan Lake 90 0 0 0 0 5 20 0 0 0 0 0 0 0 0 0 0 0 0 25 10 0 0 10 0
Sawmill Lake 80 0 0 0 0 0 5 0 0 0 10 0 0 0 0 0 0 0 0 15 0 0 0 10 0
Billsbach Lake 100 0 0 0 0 0 0 0 10 0 10 0 0 0 0 0 0 0 0 20 5 0 0 10 0
Weis Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sparland 100 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 100 0 0 0 50 0
Wightman Lake 90 0 10 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 30 10 0 0 30 0
Sawyer Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0 0 5 0
Hitchcock Slough 90 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 5 0 0 0 5 0
Babbs Slough 100 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 10 15 0 0 60 5
Meadow Lake 100 0 0 0 0 0 0 0 0 0 5 0 0 0 15 0 0 0 0 20 0 0 0 20 0
Douglas Lake 90 0 5 0 0 0 65 0 0 40 70 0 0 0 0 0 0 0 0 180 0 0 0 325 400
Goose Lake 100 0 0 0 0 10 10 0 0 0 5 0 0 0 0 0 0 0 0 25 5 0 0 35 0
Upper Peoria 100 0 0 0 0 0 0 0 5 0 655 0 0 0 250 0 0 0 0 910 10 0 0 55 0
Lower Peoria 100 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 20 0 0 0 5 0
Pekin Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Powerton Lake 100 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5 20 0 0 30 350
Spring Lake 100 0 0 0 0 0 0 0 20 5 0 0 0 0 0 0 5 0 0 30 15 0 0 0 700
Spring Lake Bottoms 90 0 0 0 0 125 30 0 190 100 0 0 0 0 0 0 0 0 0 445 15 0 0 0 50
Goose Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 20 0
Rice Lake 90 0 0 0 0 10 10 0 0 50 0 0 0 0 0 0 0 0 0 70 15 0 0 5 5
Big Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 55 155
Banner Marsh 90 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 10 45 0 0 110 1,950
Duck Creek 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0
Clear Lake 90 0 0 0 0 50 50 0 15 100 5 0 0 0 15 0 0 0 0 235 30 0 0 35 0
North Pool 100 0 0 0 0 0 5 0 0 0 0 0 0 0 10 0 5 0 0 20 0 0 0 5 15
South Pool 100 0 0 0 0 0 15 0 0 0 5 0 0 0 20 0 0 0 0 40 0 0 0 25 0
Quiver Creek 100 0 0 0 0 15 10 0 25 20 0 0 0 0 0 0 0 0 0 70 60 0 0 0 0
Quiver Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 5
Thompson/Flag Lake 80 0 55 0 0 170 640 0 60 90 10 0 0 0 270 0 10 0 0 1,305 75 0 40 475 2,500
North Globe 40 0 35 0 0 100 60 0 205 305 0 0 0 0 0 0 0 0 0 705 0 0 0 60 10
Dickson Mounds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
South Globe 50 0 50 0 0 100 200 0 100 300 0 0 0 0 5 0 0 0 0 755 0 0 0 15 50
Wilder/Bellrose 10 0 30 0 0 160 60 0 5 20 0 0 0 0 0 0 0 0 0 275 5 15 0 0 100
Spoon River Btms 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Matanza Lake 100 0 0 0 0 0 0 0 0 0 55 0 0 0 50 0 0 0 0 105 5 0 0 0 0
Bath Lake 100 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 5 5 0 0 0 0
Moscow Lake 100 0 0 0 0 0 10 0 0 0 5 0 0 0 0 0 0 0 0 15 5 0 0 0 0
Jack Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grass Lake 100 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 10 0 0 0 0 0
Anderson Lake 100 0 0 0 0 0 0 0 0 50 0 0 0 0 10 0 0 0 0 60 15 0 0 20 0
Snicarte Slough 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Ingram Lake 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 30 10
Chain Lake 100 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 10 5 0 0 0 0
Stewart Lake 100 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0 0 200 0 0 0 0 0
Kelly Lake 100 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 100 5 0 200 0 15
Crane Lake 90 0 10 0 0 30 30 0 90 70 5 0 0 0 20 0 0 0 0 255 20 0 0 30 20
Cuba Island 90 0 10 0 0 10 50 0 400 100 0 0 0 0 0 0 0 0 0 570 20 0 0 120 210
Sanganois 100 0 0 0 0 0 30 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 45 30
Treadway Lake 90 0 0 0 0 0 0 0 0 15 0 5 0 0 0 0 0 0 0 20 10 0 0 20 40
Muscooten Bay 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Big Lake 40 0 10 0 0 85 5 0 5 210 0 0 0 0 0 0 0 0 0 315 20 100 500 15 250
Meredosia Lake 70 0 20 0 0 320 120 0 5 360 0 0 0 0 20 0 0 0 0 845 10 0 20 20 150
Smith Lake 60 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 5 15 200 200 5 0
Spunky Bottoms 70 0 10 0 0 100 100 0 10 60 20 5 0 0 0 0 0 0 0 305 0 0 0 115 60
TOTAL 275 0 0 1,395 1,725 0 1,185 2,015 1,055 10 0 0 920 0 25 0 0 8,605 645 315 970 2,445 8,190
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 90 0
Arthur Refuge 80 0 0 0 100 100 100 0 0 60 0 0 0 0 0 0 0 0 0 360 25 0 0 105 0
Nauvoo-Ft. Madison 100 0 80 0 40 400 100 0 0 115 0 0 0 0 0 0 0 0 0 735 55 0 0 270 0
Ft. Madison-Dallas 100 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 30 0 0 440 0
Henderson Creek 90 0 20 0 200 50 50 0 0 50 0 0 0 0 0 0 0 0 0 370 55 0 0 300 200
Keithsburg Refuge 80 0 20 0 10 250 50 0 0 0 0 0 0 0 0 0 0 0 0 330 120 0 0 3,600 0
Louisa Refuge 60 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 10 400 0 0 200 0
TOTAL UPPER 130 0 350 810 300 0 0 225 0 0 0 0 0 0 0 0 0 1,815 700 0 0 5,005 200
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 30 0 500 0 2,000 5,000 2,000 0 0 500 0 0 0 0 0 0 0 0 0 10,000 250 0 0 405 200
Gilbert Lake - Two Rivers NWR 40 0 50 0 200 300 100 0 0 100 0 0 0 0 0 0 0 0 0 750 50 0 0 700 0
Long Lake 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Dardenne Club 40 0 0 0 0 150 70 0 0 0 0 0 0 0 0 0 0 0 0 220 5 0 0 0 0
Cuivre Club 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Batchtown - Two Rivers NWR 50 0 40 0 160 300 1,100 0 0 50 0 0 0 0 0 0 0 0 0 1,650 150 0 0 0 0
Cannon Refuge 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Towhead Lake 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Delair Refuge 60 0 0 0 0 125 0 0 0 0 0 0 0 0 0 0 0 0 0 125 0 0 0 0 0
Shanks Refuge 10 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 200 50
Meyer-Keokuk 100 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 40 0 0 150 0
TOTAL LOWER 600 0 2,360 5,975 3,270 0 0 650 0 0 0 0 0 0 0 0 0 12,855 505 0 0 1,455 250
TOTAL MISSISSIPPI 730 0 2,710 6,785 3,570 0 0 875 0 0 0 0 0 0 0 0 0 14,670 1,205 0 0 6,460 450
 10-Year Average 2007-2016 335 0 98 4,324 754 0 0 190 0 0 0 0 0 0 0 0 0 5,700 697 0 0 3,263 10
 09/06/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 0 0 215 0
Arthur Refuge 70 0 50 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 0 250 150 0 0 200 0
Nauvoo-Ft. Madison 100 0 0 0 200 160 220 0 0 10 0 0 0 0 0 0 0 0 0 590 600 0 0 970 0
Ft. Madison-Dallas 100 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 100 50 0 0 10 0
Henderson Creek 90 0 50 0 150 110 100 0 0 50 0 0 0 0 0 0 0 0 0 460 410 0 0 150 50
Keithsburg Refuge 80 0 10 0 50 320 640 10 0 10 0 0 0 0 0 0 0 0 0 1,040 260 0 0 200 0
Louisa Refuge 60 0 10 0 10 10 650 0 0 0 0 0 0 0 0 0 0 0 0 680 425 0 0 0 0
TOTAL UPPER 130 0 410 600 1,910 10 0 70 0 0 0 0 0 0 0 0 0 3,130 1,905 0 0 1,745 50
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 30 0 200 0 1,500 500 2,000 0 0 500 0 0 0 0 0 0 0 0 0 4,700 515 0 0 400 0
Gilbert Lake - Two Rivers NWR 30 0 0 0 0 100 500 0 0 100 0 0 0 0 0 0 0 0 0 700 0 0 0 0 0
Long Lake 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dardenne Club 20 0 0 0 150 50 0 0 0 50 0 0 0 0 0 0 0 0 0 250 0 0 0 0 0
Cuivre Club 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR 40 0 50 0 0 0 80 0 0 0 0 0 0 0 0 0 0 0 0 130 10 0 0 0 0
Cannon Refuge 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Towhead Lake 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Delair Refuge 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Shanks Refuge 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meyer-Keokuk 100 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 235 0 0 70 0
TOTAL LOWER 300 0 1,650 650 2,580 0 0 650 0 0 0 0 0 0 0 0 0 5,830 760 0 0 470 0
TOTAL MISSISSIPPI 430 0 2,060 1,250 4,490 10 0 720 0 0 0 0 0 0 0 0 0 8,960 2,665 0 0 2,215 50
 10-Year Average 2007-2016 430 0 429 4,633 1,413 3 25 501 0 0 0 0 3 0 0 0 0 7,438 915 0 0 2,919 99
 09/14/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 0 20 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 120 10 0 0 100 0
Arthur Refuge 70 0 30 0 0 0 120 0 0 10 0 0 0 0 0 0 0 0 0 160 130 0 0 160 0
Nauvoo-Ft. Madison 100 0 450 0 550 3,100 900 0 0 500 0 0 0 0 0 0 0 0 0 5,500 470 0 0 320 300
Ft. Madison-Dallas 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120 0 0 380 0
Henderson Creek 60 0 50 0 20 400 0 0 0 50 0 0 0 0 0 0 0 0 0 520 200 0 0 650 0
Keithsburg Refuge 80 0 20 0 0 0 150 0 0 50 0 0 0 0 0 0 0 0 0 220 220 0 0 100 0
Louisa Refuge 70 0 50 0 80 300 250 0 0 20 0 0 0 0 0 0 0 0 0 700 520 0 0 1,300 0
TOTAL UPPER 620 0 650 3,800 1,520 0 0 630 0 0 0 0 0 0 0 0 0 7,220 1,670 0 0 3,010 300
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 30 0 50 0 1,100 300 1,000 0 0 400 0 0 0 0 0 0 0 0 0 2,850 420 0 0 300 0
Gilbert Lake - Two Rivers NWR 10 0 25 0 100 100 250 0 0 100 0 0 0 0 0 0 0 0 0 575 0 0 0 0 0
Long Lake 70 0 5 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0
Dardenne Club 20 0 0 0 200 50 400 0 0 50 0 0 0 0 0 0 0 0 0 700 0 0 0 0 0
Cuivre Club 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR 40 0 30 0 0 25 100 0 0 0 0 0 0 0 0 0 0 0 0 155 5 0 0 0 0
Cannon Refuge 10 0 0 0 0 0 30 0 0 5 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0
Towhead Lake 40 0 0 0 700 100 300 0 0 50 0 0 0 0 0 0 0 0 0 1,150 0 0 0 0 0
Delair Refuge 60 0 0 0 10 10 100 0 0 0 0 0 0 0 0 0 0 0 0 120 0 0 0 0 0
Shanks Refuge 20 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 200 0
Meyer-Keokuk 100 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 140 0 0 120 0
TOTAL LOWER 210 0 2,110 585 2,200 0 0 605 0 0 0 0 0 0 0 0 0 5,710 565 0 0 620 0
TOTAL MISSISSIPPI 830 0 2,760 4,385 3,720 0 0 1,235 0 0 0 0 0 0 0 0 0 12,930 2,235 0 0 3,630 300
 10-Year Average 2007-2016 369 0 1,668 3,436 2,387 0 25 645 0 0 0 0 0 0 0 0 0 8,530 1,520 0 0 3,608 1,172
 09/21/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 0 20 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 25 0
Arthur Refuge 70 0 200 0 50 300 910 0 0 205 0 0 0 0 0 0 0 0 0 1,665 20 0 0 50 0
Nauvoo-Ft. Madison 100 0 15 0 700 1,010 1,450 0 0 270 0 0 0 0 0 0 0 0 0 3,445 1,100 0 0 180 1,200
Ft. Madison-Dallas 100 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 15 80 0 0 20 0
Henderson Creek 60 0 30 0 120 150 100 10 10 40 0 0 0 0 0 0 0 0 0 460 185 0 0 120 500
Keithsburg Refuge 80 0 10 0 0 50 200 0 0 0 0 0 0 0 0 0 0 0 0 260 55 0 0 0 100
Louisa Refuge 70 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 100 510 0 0 0 150
TOTAL UPPER 275 0 880 1,510 2,760 10 10 530 0 0 0 0 0 0 0 0 0 5,975 1,950 0 0 395 1,950
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 30 0 400 0 4,320 800 1,600 80 0 800 0 0 0 0 0 0 0 0 0 8,000 530 0 0 2,600 100
Gilbert Lake - Two Rivers NWR 10 0 0 0 0 0 100 0 0 20 0 0 0 0 0 0 0 0 0 120 0 0 0 0 0
Long Lake 70 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 20 5 0 0 0 0
Dardenne Club 30 0 10 0 2,000 700 400 0 0 200 0 0 0 0 0 0 0 0 0 3,310 0 0 0 0 0
Cuivre Club 50 0 0 0 0 100 10 0 0 0 0 0 0 0 0 0 0 0 0 110 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR 40 0 20 0 50 100 300 0 0 0 0 0 0 0 0 0 0 0 0 470 65 0 0 0 0
Cannon Refuge 10 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
Towhead Lake 40 0 0 0 800 250 1,600 0 0 250 0 0 0 0 0 0 0 0 0 2,900 0 0 0 0 0
Delair Refuge 60 0 0 0 0 100 100 0 0 0 0 0 0 0 0 0 0 0 0 200 60 0 0 0 0
Shanks Refuge 10 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0
Meyer-Keokuk 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 40 0
TOTAL LOWER 430 0 7,170 2,050 4,230 80 0 1,290 0 0 0 0 0 0 0 0 0 15,250 690 0 0 2,640 100
TOTAL MISSISSIPPI 705 0 8,050 3,560 6,990 90 10 1,820 0 0 0 0 0 0 0 0 0 21,225 2,640 0 0 3,035 2,050
 10-Year Average 2007-2016 1,020 0 2,560 1,798 2,997 10 30 534 0 0 0 0 0 0 0 0 0 8,949 1,626 0 1 2,064 1,346
 09/27/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 0 0 0 0 0 50 0 100 0 0 0 0 0 0 0 0 0 0 150 50 0 0 110 1,600
Arthur Refuge 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 240 0 0 110 0
Nauvoo-Ft. Madison 100 0 110 0 800 0 1,225 25 2,300 50 0 0 0 0 0 0 0 0 0 4,510 280 0 0 420 8,310
Ft. Madison-Dallas 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 600 0
Henderson Creek 100 0 100 0 1,400 0 2,000 0 800 100 0 0 0 0 0 0 0 0 0 4,400 205 300 10 715 4,100
Keithsburg Refuge 100 0 10 0 0 0 100 0 110 0 0 0 0 0 0 0 0 0 0 220 360 0 0 100 500
Louisa Refuge 70 0 300 0 6,200 0 1,100 300 2,900 50 0 0 0 0 0 0 0 0 0 10,850 1,300 0 5 0 2,600
TOTAL UPPER 520 0 8,400 0 4,475 325 6,210 200 0 0 0 0 0 0 0 0 0 20,130 2,455 300 15 2,055 17,110
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake 70 0 3,500 0 21,000 2,100 14,000 1,400 21,000 7,000 0 0 0 0 0 0 0 0 0 70,000 500 2,500 0 175 200
Gilbert Lake 80 0 10 0 0 0 50 0 0 30 0 0 0 0 0 0 0 0 0 90 280 0 0 0 0
Long Lake 60 0 100 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0 0 0
Dardenne Club 60 0 50 0 3,500 0 1,000 0 300 100 0 0 0 0 0 0 0 0 0 4,950 0 1,500 0 0 0
Cuivre Club 80 0 25 0 1,500 100 410 0 600 300 0 0 0 0 0 0 0 0 0 2,935 0 0 0 0 0
Batchtown Refuge 60 0 10 0 0 0 3,110 0 50 0 0 0 0 0 0 0 0 0 0 3,170 45 0 0 0 0
Cannon Refuge 30 0 100 0 3,900 0 500 0 230 100 0 0 0 0 0 0 0 0 0 4,830 100 0 0 0 0
Towhead Lake 80 0 1,250 0 12,500 0 7,250 250 2,500 1,250 0 0 0 0 0 0 0 0 0 25,000 10 4,000 10 0 200
Delair Refuge 80 0 100 0 1,000 0 5,000 0 500 200 0 0 0 0 0 0 0 0 0 6,800 150 0 0 0 0
Shanks Refuge 20 0 300 0 8,000 0 2,000 100 600 200 0 0 0 0 0 0 0 0 0 11,200 10 0 0 0 200
Meyer-Keokuk 100 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 5 60 0 0 100 0
TOTAL LOWER 5,445 0 51,400 2,200 33,420 1,750 25,785 9,180 0 0 0 0 0 0 0 0 0 129,180 1,155 8,000 10 275 600
TOTAL MISSISSIPPI 5,965 0 59,800 2,200 37,895 2,075 31,995 9,380 0 0 0 0 0 0 0 0 0 149,310 3,610 8,300 25 2,330 17,710
 10-Year Average 
2007-2016
19,309 23 46,206 286 27,368 1,813 14,949 4,951 153 2,949 6 11 9,427 0 1 0 1 127,453 4,172 98 0 1,149 26,869
 10/20/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 0 10 0 0 0 0 0 5 0 2,310 2,000 0 0 6,000 0 0 0 0 10,325 0 0 0 10 1,700
Arthur Refuge 100 0 200 0 0 0 250 0 110 20 0 0 0 0 0 0 0 0 0 580 330 0 0 0 100
Nauvoo-Ft. Madison 100 0 20 0 0 0 500 0 300 200 1,000 100 200 0 1,200 0 0 0 0 3,520 20 0 0 30 8,500
Ft. Madison-Dallas 100 0 20 0 0 0 0 0 0 0 100 0 0 0 25 0 0 0 0 145 10 0 0 60 350
Henderson Creek 100 0 9,000 0 6,200 0 1,000 0 1,000 0 4,000 4,000 0 0 0 0 0 0 0 25,200 100 700 0 200 6,100
Keithsburg Refuge 100 0 410 0 1,000 0 100 50 3,300 0 0 10 0 0 0 0 0 0 0 4,870 150 0 0 130 100
Louisa Refuge 70 0 1,700 0 300 0 200 200 3,900 100 0 400 0 0 200 0 0 0 0 7,000 1,710 50 0 10 2,200
TOTAL UPPER 11,360 0 7,500 0 2,050 250 8,615 320 7,410 6,510 200 0 7,425 0 0 0 0 51,640 2,320 750 0 440 19,050
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 80 0 19,100 0 59,200 1,000 19,100 1,000 38,200 9,550 1,910 28,650 100 0 3,820 0 0 0 0 181,630 500 3,000 50 100 9,550
Gilbert Lake - Two Rivers NWR 80 0 1,000 0 200 0 1,000 0 8,000 200 0 0 0 0 0 0 0 0 0 10,400 300 50 0 0 0
Long Lake 70 0 2,000 0 2,000 0 3,000 0 500 500 0 0 0 0 0 0 0 0 0 8,000 0 0 0 0 0
Dardenne Club 90 0 24,000 0 18,000 0 5,000 0 500 500 0 0 0 0 0 0 0 0 0 48,000 250 500 10 0 500
Cuivre Club 100 0 6,000 0 1,000 0 2,000 0 200 100 0 0 0 0 0 0 0 0 0 9,300 0 0 0 0 100
Batchtown - Two Rivers NWR 70 0 3,000 0 500 0 4,000 50 1,500 300 0 0 0 0 0 0 0 0 0 9,350 300 0 0 0 0
Cannon Refuge 40 0 1,000 0 4,000 0 1,000 0 200 200 0 0 0 0 0 0 0 0 0 6,400 210 0 0 0 0
Towhead Lake 90 0 500 0 5,400 0 600 0 800 150 0 500 0 0 0 0 0 0 0 7,950 0 0 0 0 1,100
Delair Refuge 90 0 1,500 0 4,000 0 6,700 200 3,200 800 0 0 0 0 0 0 0 0 0 16,400 710 200 0 0 0
Shanks Refuge 30 0 700 0 500 0 3,500 0 100 0 0 0 0 0 0 0 0 0 0 4,800 0 0 0 0 900
Meyer-Keokuk 100 0 100 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 200 0 0 0 215 100
TOTAL LOWER 58,900 0 94,800 1,000 45,900 1,250 53,300 12,300 1,910 29,150 100 0 3,820 0 0 0 0 302,430 2,270 3,750 60 315 12,250
TOTAL MISSISSIPPI 70,260 0 102,300 1,000 47,950 1,500 61,915 12,620 9,320 35,660 300 0 11,245 0 0 0 0 354,070 4,590 4,500 60 755 31,300
 10-Year Average 2007-2016 34,476 20 40,727 3 29,535 1,012 22,524 5,838 3,452 10,178 1,584 48 9,638 19 3 0 0 159,054 3,749 143 32 1,226 32,660
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL DUCKS CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 0 100 0 0 0 100 0 0 0 21,000 2,600 2,000 0 3,300 0 300 0 0 29,400 100 0 0 5 750
Arthur Refuge 100 0 300 0 100 0 400 0 300 25 0 0 0 0 0 0 0 0 0 1,125 405 100 5 0 100
Nauvoo-Ft. Madison 100 0 370 0 0 0 260 0 100 0 17,500 600 2,000 0 700 150 50 0 0 21,730 100 0 0 10 0
Ft. Madison-Dallas 100 0 25 0 0 0 0 0 0 0 0 0 0 0 105 0 5 0 0 135 10 10 0 20 0
Henderson Creek 100 0 9,200 10 1,600 0 2,100 0 200 200 6,000 500 500 0 0 0 0 0 0 20,310 200 800 10 0 2,300
Keithsburg Refuge 100 0 2,000 0 400 0 700 100 4,300 150 0 0 0 0 100 0 20 0 0 7,770 730 0 0 10 300
Louisa Refuge 80 0 4,800 0 2,700 0 200 0 700 100 100 2,800 0 0 0 0 0 0 0 11,400 1,400 0 0 100 3,600
TOTAL UPPER 16,795 10 4,800 0 3,760 100 5,600 475 44,600 6,500 4,500 0 4,205 150 375 0 0 91,870 2,945 910 15 145 7,050
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 90 0 22,890 0 94,830 1,635 32,700 6,540 65,400 9,810 3,270 81,750 1,635 200 3,270 0 0 0 0 323,930 400 3,200 50 300 10,810
Gilbert Lake - Two Rivers NWR 80 0 200 0 100 0 100 0 3,700 0 0 0 0 0 0 0 0 0 0 4,100 450 0 0 0 0
Long Lake 90 0 14,000 25 1,500 0 2,000 0 2,000 500 0 1,000 0 0 0 0 0 0 0 21,025 0 0 0 0 0
Dardenne Club 100 0 23,000 0 10,000 0 6,000 0 1,000 1,000 0 0 0 0 0 0 0 0 0 41,000 0 410 0 0 1,500
Cuivre Club 100 0 10,000 0 13,500 0 4,500 0 1,000 1,000 0 0 0 0 0 0 0 0 0 30,000 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR 70 0 11,000 0 1,000 0 9,400 0 1,500 100 0 0 0 0 0 0 0 0 0 23,000 100 0 0 0 0
Cannon Refuge 60 0 26,500 0 7,950 0 7,950 0 5,300 2,650 0 2,650 0 0 0 0 0 0 0 53,000 0 0 0 0 150
Towhead Lake 90 0 12,000 0 3,100 0 4,000 0 1,500 0 0 2,000 0 0 0 0 0 0 0 22,600 0 0 0 0 2,000
Delair Refuge 90 0 9,700 0 4,400 0 5,100 0 4,000 300 0 250 0 0 0 0 0 0 0 23,750 260 300 0 0 300
Shanks Refuge 40 0 14,200 10 3,100 0 6,100 0 2,000 500 0 200 0 0 0 0 0 0 0 26,110 50 0 0 0 2,400
Meyer-Keokuk 100 0 30 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 50 50 0 0 175 100
TOTAL LOWER 143,520 35 139,480 1,635 77,850 6,540 87,400 15,860 3,270 87,850 1,635 200 3,290 0 0 0 0 568,565 1,310 3,910 50 475 17,260
TOTAL MISSISSIPPI 160,315 45 144,280 1,635 81,610 6,640 93,000 16,335 47,870 94,350 6,135 200 7,495 150 375 0 0 660,435 4,255 4,820 65 620 24,310
 10-Year Average 2007-2016 55,643 60 63,931 0 40,877 2,093 36,194 9,465 20,392 19,918 6,579 258 12,763 0 43 0 0 268,215 4,272 252 117 523 29,898
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 0 50 0 0 0 0 0 0 0 26,600 4,000 13,500 0 4,100 0 450 0 0 48,700 0 0 0 0 300
Arthur Refuge 100 0 210 0 300 0 150 0 0 50 0 0 0 0 0 0 300 0 0 1,010 700 100 10 0 0
Nauvoo-Ft. Madison 100 0 0 0 0 0 100 0 50 50 24,100 2,000 7,500 0 550 0 3,000 200 0 37,550 50 0 0 0 1,500
Ft. Madison-Dallas 100 0 5 0 0 0 0 0 100 0 0 0 100 0 200 0 0 0 0 405 415 0 0 0 0
Henderson Creek 100 0 12,000 0 4,000 0 500 0 100 0 1,200 0 10 0 2,000 300 815 0 0 20,925 0 700 25 0 3,300
Keithsburg Refuge 100 0 1,700 0 200 0 200 500 10,100 150 0 0 0 0 0 0 100 0 0 12,950 1,000 0 0 100 1,000
Louisa Refuge 80 0 7,500 0 400 0 0 100 2,000 100 0 2,500 0 0 0 0 0 0 0 12,600 1,120 0 0 300 100
TOTAL UPPER 21,465 0 4,900 0 950 600 12,350 350 51,900 8,500 21,110 0 6,850 300 4,665 200 0 134,140 3,285 800 35 400 6,200
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR90 0 26,100 0 52,200 0 39,150 1,305 65,250 13,050 0 49,550 0 0 200 0 1,305 0 0 248,110 550 2,500 1,000 15 13,050
Gilbert Lake - Two Rivers NWR80 0 1,200 0 1,500 0 2,000 0 1,000 200 0 1,100 0 0 0 0 0 0 50 7,050 200 0 0 5 0
Long Lake 90 0 22,000 0 2,000 0 7,000 0 1,000 1,000 0 8,000 0 0 0 0 0 0 0 41,000 0 0 0 0 500
Dardenne Club 100 0 22,000 0 26,000 0 5,000 0 2,500 2,500 0 0 0 0 0 0 0 0 0 58,000 0 1,400 0 0 500
Cuivre Club 100 0 5,500 0 7,000 0 2,000 0 3,100 1,100 0 0 0 0 0 0 0 0 0 18,700 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR90 0 15,700 0 7,000 0 6,000 0 2,000 2,000 0 5,000 0 0 0 0 0 0 0 37,700 360 0 0 0 0
Cannon Refuge 60 0 10,000 0 17,000 0 6,000 0 3,000 3,000 0 0 0 0 0 0 0 0 0 39,000 100 0 0 0 100
Towhead Lake 90 0 3,100 0 4,100 0 1,100 0 750 100 0 1,700 0 0 0 0 0 0 0 10,850 0 0 0 0 1,700
Delair Refuge 90 0 9,100 0 8,100 0 8,100 0 1,700 1,000 0 0 0 0 0 0 0 0 0 28,000 1,000 2,000 20 0 0
Shanks Refuge 50 0 8,600 0 2,200 0 6,000 0 700 100 0 0 0 0 0 0 0 0 0 17,600 100 0 0 0 450
Meyer-Keokuk 100 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 30 120 0 0 45 0
TOTAL LOWER 123,320 0 127,100 0 82,350 1,305 81,000 24,050 0 65,350 0 0 200 0 1,315 0 50 506,040 2,430 5,900 1,020 65 16,300
TOTAL MISSISSIPPI 144,785 0 132,000 0 83,300 1,905 93,350 24,400 51,900 73,850 21,110 0 7,050 300 5,980 200 50 640,180 5,715 6,700 1,055 465 22,500
 10-Year Average 
2007-2016
138,533 366 43,696 0 32,514 2,244 36,599 7,192 19,149 26,181 10,948 207 14,456 169 1,176 3 54 333,491 3,726 371 681 309 18,789
 11/13/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 10 0 0 0 0 0 0 0 0 7,500 3,100 16,100 0 6,300 300 2,650 5 0 35,955 0 0 0 0 5
Arthur Refuge 100 50 850 0 20 0 0 0 0 0 0 0 0 0 0 100 200 0 10 1,180 530 110 10 5 0
Nauvoo-Ft. Madison 100 10 250 0 150 0 0 0 0 0 7,200 500 19,000 100 1,900 7,000 2,060 0 0 38,160 0 0 0 50 100
Ft. Madison-Dallas 100 10 340 0 0 0 0 0 0 30 0 0 0 0 100 0 100 0 0 570 585 0 5 10 0
Henderson Creek 100 20 9,000 0 0 0 1,000 0 0 0 200 0 800 0 200 10 100 0 0 11,310 0 800 0 0 0
Keithsburg Refuge 100 90 8,300 0 100 0 500 0 1,200 300 0 0 0 0 0 0 0 0 0 10,400 1,300 0 0 0 0
Louisa Refuge 80 90 18,000 0 0 0 500 0 500 500 0 1,000 0 0 0 0 0 0 0 20,500 1,400 300 0 100 20
TOTAL UPPER 36,740 0 270 0 2,000 0 1,700 830 14,900 4,600 35,900 100 8,500 7,410 5,110 5 10 118,075 3,815 1,210 15 165 125
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR90 30 20,740 0 15,250 0 6,100 305 12,200 3,050 0 10,000 100 0 3,050 0 0 0 0 70,795 500 2,300 4,000 75 300
Gilbert Lake - Two Rivers NWR90 10 300 0 50 0 12,000 0 100 300 0 300 0 0 0 0 200 0 200 13,450 600 0 0 0 0
Long Lake 90 30 20,000 0 6,000 0 7,000 0 2,000 1,000 100 0 100 0 0 0 0 0 0 36,200 0 0 0 0 0
Dardenne Club 100 10 21,000 0 30,000 0 10,000 0 5,000 2,000 0 0 0 0 0 0 0 0 0 68,000 50 1,000 0 0 600
Cuivre Club 100 30 9,500 0 10,000 0 4,000 0 2,000 500 0 0 0 0 0 0 0 0 0 26,000 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR90 10 20,000 50 8,000 0 5,000 0 2,000 1,500 250 4,200 0 0 100 0 300 0 0 41,400 600 0 0 0 0
Cannon Refuge 70 60 13,700 0 6,500 0 1,500 0 4,100 0 0 0 0 0 0 0 0 0 0 25,800 310 300 0 0 100
Towhead Lake 90 70 5,000 0 4,500 0 2,000 0 300 200 0 3,000 0 0 0 0 0 0 30 15,030 50 0 0 0 500
Delair Refuge 90 70 12,700 0 6,100 0 6,500 0 2,000 500 0 1,500 0 0 0 0 0 0 0 29,300 200 6,500 200 0 0
Shanks Refuge 80 50 32,500 0 4,200 0 5,000 0 1,600 200 0 2,500 0 0 0 0 10 0 0 46,010 300 0 0 0 400
Meyer-Keokuk 100 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 240 0 0 15 0
TOTAL LOWER 155,440 50 90,600 0 59,100 305 31,300 9,250 350 21,500 200 0 3,150 0 510 0 230 371,985 2,850 10,100 4,200 90 1,900
TOTAL MISSISSIPPI 192,180 50 90,870 0 61,100 305 33,000 10,080 15,250 26,100 36,100 100 11,650 7,410 5,620 5 240 490,060 6,665 11,310 4,215 255 2,025
 10-Year Average 
2007-2016
157,509 387 40,664 0 34,658 962 22,134 8,496 14,616 22,048 44,408 276 9,450 3,437 2,264 125 21 361,456 4,337 824 2,025 259 7,041
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 0 0 0 0 0 0 0 100 0 3,800 6,000 12,700 200 7,700 100 700 0 0 31,300 0 0 0 0 500
Arthur Refuge 100 0 500 0 300 0 300 0 200 0 0 200 0 0 100 100 100 0 50 1,850 1,150 200 0 0 0
Nauvoo-Ft. Madison 100 0 0 0 0 0 100 0 100 0 13,000 500 7,550 0 1,000 5,110 800 100 0 28,260 225 0 0 10 100
Ft. Madison-Dallas 100 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0 300 325 0 0 100 0
Henderson Creek 100 0 10,200 0 0 0 0 0 0 0 0 0 0 0 400 10 100 0 0 10,710 100 1,525 100 0 0
Keithsburg Refuge 90 0 14,400 0 0 0 200 200 12,400 1,500 0 0 0 0 0 0 0 0 0 28,700 1,700 800 0 30 0
Louisa Refuge 80 0 12,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 12,005 1,600 1,000 0 0 0
TOTAL UPPER 37,200 0 300 0 600 200 12,800 1,500 16,900 6,700 20,250 200 9,200 5,320 1,800 100 55 113,125 5,100 3,525 100 140 600
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 90 0 47,100 0 15,000 0 16,000 0 16,000 4,000 0 13,500 0 0 1,000 0 200 0 0 112,800 700 700 6,000 0 100
Gilbert Lake - Two Rivers NWR 90 0 2,000 0 100 0 1,700 0 200 500 0 0 0 0 0 0 0 0 0 4,500 550 1,000 0 0 0
Long Lake 100 0 40,000 0 13,000 0 7,000 0 5,000 3,000 0 8,000 0 0 0 0 0 0 0 76,000 0 0 0 0 0
Dardenne Club 100 0 53,600 0 21,000 0 5,000 0 4,500 2,200 0 1,000 0 0 0 0 0 0 0 87,300 0 1,000 0 0 200
Cuivre Club 100 0 45,000 0 10,000 0 2,000 0 2,000 1,050 0 0 0 0 0 0 0 0 0 60,050 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR 100 0 22,000 100 3,000 0 5,000 0 2,000 1,500 0 12,500 0 0 0 0 0 0 0 46,100 300 0 0 0 0
Cannon Refuge 70 0 36,500 0 16,600 0 7,200 0 4,500 4,000 0 1,000 0 0 0 0 0 0 50 69,850 450 800 0 0 100
Towhead Lake 90 0 14,500 0 3,000 0 4,000 0 3,500 0 0 1,700 0 0 0 0 0 0 0 26,700 400 0 0 0 800
Delair Refuge 100 0 52,000 100 3,000 0 15,000 250 3,000 1,000 0 2,000 0 0 0 0 0 0 0 76,350 1,000 8,000 300 0 0
Shanks Refuge 60 0 52,800 200 2,500 0 4,000 0 2,100 1,000 0 0 0 0 0 0 0 0 0 62,600 0 0 0 0 100
Meyer-Keokuk 100 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 200 0 0 80 0
TOTAL LOWER 365,600 400 87,200 0 66,900 250 42,800 18,250 0 39,700 0 0 1,000 0 200 0 50 622,350 3,600 11,500 6,300 80 1,300
TOTAL MISSISSIPPI 402,800 400 87,500 0 67,500 450 55,600 19,750 16,900 46,400 20,250 200 10,200 5,320 2,000 100 105 735,475 8,700 15,025 6,400 220 1,900
 10-Year Average 2007-2016 228,652 189 34,797 0 31,980 201 20,186 5,908 11,796 19,933 87,214 826 5,723 7,060 2,108 314 36 457,091 6,169 1,134 1,326 143 7,757
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 10 0 0 0 0 0 0 0 0 6,000 0 18,500 0 4,400 7,000 1,000 0 0 36,900 0 0 0 0 0
Arthur Refuge 100 90 4,300 0 0 0 0 0 0 0 0 0 0 0 0 100 10 0 0 4,410 800 500 0 0 0
Nauvoo-Ft. Madison 100 10 900 0 100 0 200 0 0 100 11,100 200 2,000 0 100 19,300 1,100 0 0 35,100 100 0 0 0 0
Ft. Madison-Dallas 100 10 190 0 0 0 0 0 0 100 0 0 0 0 0 0 50 0 0 340 560 0 0 0 0
Henderson Creek 100 20 18,000 0 0 0 1,010 0 0 0 0 0 0 0 0 10 10 0 0 19,030 0 0 0 0 0
Keithsburg Refuge 100 80 13,900 0 0 0 500 0 2,100 500 0 0 0 0 0 0 0 0 0 17,000 850 2,500 0 0 0
Louisa Refuge 80 70 25,000 0 0 0 0 0 0 0 0 1,000 100 0 0 0 10 0 0 26,110 615 5,000 200 50 0
TOTAL UPPER 62,290 0 100 0 1,710 0 2,100 700 17,100 1,200 20,600 0 4,500 26,410 2,180 0 0 138,890 2,925 8,000 200 50 0
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 90 10 17,700 100 16,500 0 18,000 0 5,000 2,000 0 5,000 0 0 200 0 100 0 0 64,600 200 3,000 1,500 0 0
Gilbert Lake - Two Rivers NWR 90 10 1,000 0 0 0 1,000 0 100 500 0 0 0 0 0 0 10 10 0 2,620 370 300 0 30 0
Long Lake 100 0 32,500 0 15,000 0 12,500 0 1,000 1,000 0 8,000 0 0 0 0 0 0 0 70,000 0 0 0 0 0
Dardenne Club 100 40 68,000 0 20,000 0 7,000 0 6,000 2,000 0 0 0 0 0 0 0 0 0 103,000 0 1,500 0 0 300
Cuivre Club 100 20 25,000 0 15,000 0 6,000 0 2,000 2,000 0 0 0 0 0 0 0 0 0 50,000 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR 100 10 15,000 0 1,000 0 2,000 0 3,000 500 0 11,000 150 0 0 0 100 0 0 32,750 200 0 0 0 0
Cannon Refuge 70 50 10,200 0 3,900 0 3,000 0 1,300 300 0 0 0 0 0 0 0 0 0 18,700 760 1,000 0 0 0
Towhead Lake 100 10 1,400 0 600 0 300 0 500 0 0 2,500 0 0 0 0 0 0 0 5,300 0 0 0 0 700
Delair Refuge 100 10 10,000 0 1,000 0 1,000 0 50 0 0 3,000 0 0 0 0 0 0 0 15,050 500 4,000 3,000 0 0
Shanks Refuge 80 30 19,300 0 200 0 0 0 200 100 0 0 0 0 0 0 100 0 0 19,900 100 200 0 0 0
Meyer-Keokuk 100 10 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 70 0 0 0 0
TOTAL LOWER 200,170 100 73,200 0 50,800 0 19,150 8,400 0 29,500 150 0 200 0 310 10 0 381,990 2,200 10,000 4,500 30 1,000
TOTAL MISSISSIPPI 262,460 100 73,300 0 52,510 0 21,250 9,100 17,100 30,700 20,750 0 4,700 26,410 2,490 10 0 520,880 5,125 18,000 4,700 80 1,000
 10-Year Average 2007-2016 235,917 466 35,098 0 19,039 746 14,547 5,819 15,356 19,940 57,345 422 5,691 6,071 2,456 2,834 28 421,773 6,439 1,390 2,786 130 4,605
 12/07/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 10 20 0 0 0 0 0 0 0 17,550 3,250 196,250 0 6,000 14,350 2,350 2,260 10 242,040 0 0 0 0 100
Arthur Refuge 100 80 8,500 0 200 0 0 0 200 200 0 0 0 0 0 2,000 0 0 0 11,100 1,000 700 0 0 0
Nauvoo-Ft. Madison 100 20 210 0 10 0 0 0 0 100 3,500 0 500 0 0 27,300 500 1,200 0 33,320 0 0 0 0 0
Ft. Madison-Dallas 100 10 3,130 0 0 0 0 0 0 0 200 0 0 0 0 1,700 0 700 0 5,730 975 0 0 0 0
Henderson Creek 100 90 15,000 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 15,100 1,100 4,000 0 0 0
Keithsburg Refuge 100 90 2,100 0 0 0 0 0 2,200 0 0 0 0 0 0 0 0 0 0 4,300 1,600 2,100 100 0 0
Louisa Refuge 80 90 26,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26,000 800 1,500 0 50 0
TOTAL UPPER 54,960 0 210 0 0 0 2,500 300 21,250 3,250 196,750 0 6,000 45,350 2,850 4,160 10 337,590 5,475 8,300 100 50 100
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 90 0 29,600 100 2,500 0 0 0 1,500 2,000 0 7,600 0 0 0 0 100 0 0 43,400 1,250 100 0 0 0
Gilbert Lake - Two Rivers NWR 90 0 400 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 20 430 150 0 0 0 0
Long Lake 100 0 75,000 0 10,000 0 0 0 0 0 0 5,000 0 0 0 0 0 0 0 90,000 0 0 0 0 0
Dardenne Club 100 0 115,000 500 5,000 0 0 0 3,000 2,000 0 0 0 0 0 0 0 0 0 125,500 0 2,000 0 0 0
Cuivre Club 100 0 58,000 0 10,000 0 1,000 0 5,000 1,000 0 0 0 0 0 0 0 0 0 75,000 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR 100 0 40,100 100 500 0 0 0 500 700 0 16,500 5 0 0 0 0 0 0 58,405 550 0 0 0 0
Cannon Refuge 70 0 23,800 25 50 0 0 0 300 200 0 0 0 0 0 0 0 0 0 24,375 600 0 0 0 0
Towhead Lake 100 0 14,500 10 100 0 0 0 0 100 20 1,500 0 5 0 0 0 0 0 16,235 100 0 0 0 300
Delair Refuge 100 0 16,100 50 300 0 0 0 200 400 0 0 0 0 0 0 0 0 0 17,050 800 2,000 0 0 0
Shanks Refuge 80 0 68,500 100 300 0 2,000 0 200 500 0 2,000 0 0 0 0 0 0 0 73,600 200 0 0 0 100
Meyer-Keokuk 100 10 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 5 85 0 0 0 0
TOTAL LOWER 441,000 885 28,750 0 3,000 0 10,705 6,910 20 32,600 5 5 0 0 100 0 20 524,000 3,735 4,100 0 0 400
TOTAL MISSISSIPPI 495,960 885 28,960 0 3,000 0 13,205 7,210 21,270 35,850 196,755 5 6,000 45,350 2,950 4,160 30 861,590 9,210 12,400 100 50 500
 10-Year Average 2007-2016 242,429 258 25,315 0 16,191 0 9,974 2,001 12,855 12,604 59,916 211 6,231 8,741 3,281 2,338 36 402,832 5,727 1,709 3,102 25 3,657
 12/14/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 10 10 0 0 0 0 0 200 0 450 0 7,100 0 1,250 3,400 50 0 0 12,460 0 0 0 0 0
Arthur Refuge 100 10 4,100 0 0 0 200 0 0 105 0 0 0 0 0 600 250 0 0 5,255 1,610 250 0 0 0
Nauvoo-Ft. Madison 100 10 13,600 0 0 0 0 0 150 200 3,750 2,750 246,125 0 1,375 15,350 2,750 6,600 0 292,650 1,100 0 0 0 0
Ft. Madison-Dallas 100 10 1,950 0 0 0 0 0 0 0 20 0 0 0 0 300 0 300 0 2,570 390 0 0 0 0
Henderson Creek 100 20 21,000 200 0 0 0 0 0 0 0 0 300 0 0 0 0 0 0 21,500 230 1,000 0 0 0
Keithsburg Refuge 100 30 1,900 0 0 0 0 0 1,100 0 0 0 0 0 0 0 0 0 0 3,000 2,450 2,000 10 0 0
Louisa Refuge 80 10 14,700 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 0 14,900 1,920 2,600 0 0 0
TOTAL UPPER 57,260 200 0 0 200 0 1,650 305 4,220 2,750 253,525 0 2,625 19,650 3,050 6,900 0 352,335 7,700 5,850 10 0 0
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 90 0 35,500 0 2,000 0 2,500 100 2,700 2,200 0 7,000 5 0 0 0 0 0 0 52,005 1,800 900 8,000 0 0
Gilbert Lake - Two Rivers NWR 90 0 300 0 0 0 100 0 0 100 0 0 0 0 0 0 0 0 0 500 100 0 0 0 0
Long Lake 100 0 65,000 0 5,000 0 2,000 0 2,000 1,500 0 5,000 0 0 0 0 0 0 0 80,500 0 0 0 0 0
Dardenne Club 100 0 75,500 0 10,000 0 0 0 5,000 0 0 0 0 0 0 0 0 0 0 90,500 0 1,000 0 0 100
Cuivre Club 100 0 50,000 0 10,000 0 1,000 200 5,000 1,000 0 0 0 0 0 0 0 0 0 67,200 0 0 0 0 0
Batchtown Refuge - Two Rivers NWR 100 0 18,500 25 500 0 1,000 0 1,000 500 0 9,500 100 0 0 0 0 0 0 31,125 450 0 0 0 0
Cannon Refuge 70 10 33,600 0 100 0 100 0 250 115 0 100 0 0 0 0 0 0 0 34,265 325 1,500 0 0 0
Towhead Lake 100 10 14,000 0 0 0 10 0 1,100 0 0 1,000 0 0 0 0 0 0 0 16,110 0 0 0 0 100
Delair Refuge 100 10 16,000 0 0 0 500 0 1,000 1,000 0 0 0 0 0 0 0 0 0 18,500 1,005 4,100 0 0 0
Shanks Refuge 80 10 51,500 0 200 0 500 10 700 500 0 0 0 0 0 0 0 0 0 53,410 100 0 0 0 200
Meyer-Keokuk 100 0 25 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 30 220 20 0 0 0
TOTAL LOWER 359,925 25 27,800 0 7,710 310 18,750 6,915 0 22,600 105 0 0 5 0 0 0 444,145 4,000 7,520 8,000 0 400
TOTAL MISSISSIPPI 417,185 225 27,800 0 7,910 310 20,400 7,220 4,220 25,350 253,630 0 2,625 19,655 3,050 6,900 0 796,480 11,700 13,370 8,010 0 400
 10-Year Average 2007-2016 213,261 505 13,625 0 12,653 17 8,427 1,488 11,718 12,541 35,356 180 3,684 8,487 1,073 5,654 10 328,678 10,302 2,203 1,389 26 2,723
 12/19/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 90 0 0 0 0 0 0 0 0 300 0 27,300 0 0 550 100 100 0 28,350 200 0 0 0 0
Arthur Refuge 100 80 200 0 0 0 0 0 0 0 0 0 0 0 0 2,010 0 0 0 2,210 3,500 0 0 0 0
Nauvoo-Ft. Madison 100 90 7,500 0 0 0 0 0 0 0 100 0 56,500 0 0 13,620 0 1,600 0 79,320 1,240 0 0 0 0
Ft. Madison-Dallas 100 90 2,000 0 0 0 0 0 0 0 0 0 0 0 0 2,000 0 100 0 4,100 300 0 0 0 0
Henderson Creek 100 90 5,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,000 500 0 0 0 0
Keithsburg Refuge 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 900 0 0 0 0
Louisa Refuge 80 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 20 0 0 0 0
TOTAL UPPER 14,700 0 0 0 0 0 0 0 400 0 83,800 0 0 18,180 100 1,805 0 118,985 6,660 0 0 0 0
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 90 90 20,150 0 100 0 0 0 100 100 0 0 0 0 0 0 0 0 0 20,450 500 200 5 0 0
Gilbert Lake - Two Rivers NWR 90 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 0 0 0 0 0
Long Lake 100 90 17,000 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17,600 0 0 0 0 0
Dardenne Club 100 90 66,000 100 1,000 0 0 0 5,000 500 0 0 0 0 0 0 0 0 0 72,600 0 0 0 0 0
Cuivre Club 100 90 43,000 0 0 0 0 0 1,000 1,000 0 0 0 0 0 0 0 0 0 45,000 5 0 0 0 0
Batchtown Refuge - Two Rivers NWR 100 80 16,050 0 0 0 0 0 0 0 0 2,000 0 0 0 0 0 0 0 18,050 150 0 0 0 0
Cannon Refuge 70 90 16,600 25 0 0 0 0 1,000 0 0 0 0 0 0 0 0 0 0 17,625 0 0 0 0 20
Towhead Lake 30 90 15,100 0 0 0 0 0 300 0 0 0 0 0 0 0 0 0 0 15,400 100 2,500 0 0 0
Delair Refuge 100 90 16,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16,000 1,300 2,500 0 0 0
Shanks Refuge 80 90 34,100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 34,200 20 0 0 0 70
Meyer-Keokuk 100 80 230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 0 630 1,325 0 0 0 0
TOTAL LOWER 244,230 325 1,600 0 0 0 7,400 1,600 0 2,000 0 0 0 0 0 400 5 257,560 3,400 5,200 5 0 90
TOTAL MISSISSIPPI 258,930 325 1,600 0 0 0 7,400 1,600 400 2,000 83,800 0 0 18,180 100 2,205 5 376,545 10,060 5,200 5 0 90
 10-Year Average 2007-2016 131,619 228 6,353 0 1,917 2 2,870 475 6,324 7,747 37,156 95 2,436 5,429 975 6,379 0 211,406 8,203 4,040 2,593 30 1,590
 12/26/2017
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
UPPER MISSISSIPPI RIVER VALLEY Date: Observer: Aaron Yetter
   LOCATION %WET %ICE MALL ABDU NOPI BWTE AGWT AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Keokuk-Nauvoo 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 200 0 0 0 0 0
Arthur Refuge 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nauvoo-Ft. Madison 100 90 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 15 25 0 0 0 0
Ft. Madison-Dallas 100 90 0 0 0 0 0 0 0 0 0 0 0 0 0 500 0 200 0 700 1,105 0 0 0 0
Henderson Creek 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 10 200 0 0 0 0
Keithsburg Refuge 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Louisa Refuge 80 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL UPPER 0 0 0 0 0 0 0 0 0 0 15 0 0 500 0 410 0 925 1,330 0 0 0 0
LOWER MISSISSIPPI RIVER VALLEY 
Swan Lake - Two Rivers NWR 90 90 1,500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,500 330 200 0 0 0
Gilbert Lake - Two Rivers NWR 90 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Long Lake 100 90 7,950 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8,000 0 0 0 0 0
Dardenne Club 100 90 51,800 200 0 0 0 0 2,000 0 0 0 0 0 0 0 0 0 0 54,000 200 1,100 10 0 0
Cuivre Club 100 90 3,800 0 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,000 50 0 0 0 0
Batchtown Refuge - Two Rivers NWR 100 90 7,975 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8,000 110 0 0 0 0
Cannon Refuge 70 90 1,500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,500 0 0 5 0 0
Towhead Lake 30 90 13,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13,000 100 0 0 0 0
Delair Refuge 100 90 1,100 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,125 100 50 0 0 0
Shanks Refuge 80 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meyer-Keokuk 100 90 100 0 0 0 0 0 0 0 0 0 0 0 0 100 0 300 0 500 1,085 0 0 0 0
TOTAL LOWER 88,725 300 200 0 0 0 2,000 0 0 0 0 0 0 100 0 300 0 91,625 1,975 1,350 15 0 0
TOTAL MISSISSIPPI 88,725 300 200 0 0 0 2,000 0 0 0 15 0 0 600 0 710 0 92,550 3,305 1,350 15 0 0
 10-Year Average 2007-2016 161,047 98 3,688 0 1,250 0 1,394 200 6,550 3,373 61,119 0 641 3,989 570 4,974 0 248,891 9,981 6,001 1,030 6 158
 01/03/2018
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
MISSISSIPPI RIVER VALLEY Date:  February 26, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Muscatine - Moline 100 10 2,600 0 0 0 0 0 0 0 0 0 0 0 0 200 0 2,110 0 4,910 1,310 0 0 10 0
Andalusia Refuge 100 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 260 0 0 0 0
Louisa - Muscatine 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 100 0 200 310 0 0 0 0
Louisa Refuge 100 90 4,300 0 1,200 0 0 0 0 0 100 0 0 0 0 0 0 1,600 0 7,200 710 10,000 3,000 50 0
New Boston 100 0 200 0 100 0 0 0 0 0 0 0 0 0 0 0 0 100 10 410 0 0 0 0 0
Keithsburg Refuge 100 70 105 0 1,000 0 0 0 0 0 0 0 0 0 0 0 0 10 10 1,125 10 20 0 0 0
Oquawka - Keithsburg 100 0 100 0 600 0 0 0 0 0 0 0 0 0 0 100 0 0 0 800 1,000 0 0 0 0
Henderson Creek 90 0 500 0 6,000 0 0 0 0 0 0 0 0 0 0 1,000 0 0 0 7,500 0 5,500 350,000 100 0
Oquawka Refuge 100 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0
Crystal Lake 90 0 300 0 1,500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,800 400 4,000 300 0 0
Burlington - Oquawka 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 200 0 0
Dallas City - Burlington 100 0 1,000 0 1,000 0 0 0 0 0 0 0 1,600 0 0 0 0 0 0 3,600 500 0 10 0 0
Turkey Slough 100 0 100 0 200 0 0 0 0 0 1,000 0 2,000 0 0 400 200 0 0 3,900 300 100 5 0 0
Fort Madison - Dallas City 100 0 100 0 500 0 0 0 0 0 100 0 2,100 0 0 2,800 0 600 0 6,200 405 0 0 0 0
Nauvoo - Ft. Madison 100 0 400 0 300 0 600 0 0 0 11,000 1,000 54,500 100 400 24,800 700 210 50 94,060 1,710 1,100 45,000 5 0
Arthur Refuge 80 0 0 0 100 0 0 0 0 0 0 0 100 0 0 7,000 0 0 0 7,200 160 0 0 0 0
Keokuk - Nauvoo 100 0 200 0 0 0 0 0 0 0 2,700 2,100 35,300 0 0 3,000 310 10 0 43,620 260 0 300 0 0
Meyer - Keokuk 100 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 70 0 0 20 0
Gardner Refuge 100 0 10 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 30 5 0 0 0 0
Quincy - Meyer 100 0 1,000 0 0 0 200 0 20 0 0 0 0 0 0 0 0 0 0 1,220 90 0 0 60 0
Hannibal - Quincy 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Saverton - Hannibal 100 0 0 0 50 0 0 0 0 0 0 0 0 0 0 10 0 0 0 60 15 0 5 0 0
Gardner Club 70 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
Louisiana - Saverton 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 5 0 0 0 50 0
Shanks Refuge 100 0 400 0 500 0 3,500 0 1,010 0 0 600 1,000 0 0 0 0 0 0 7,010 610 200 4,500 0 1,300
Delair Refuge 100 0 200 0 600 0 100 0 300 100 0 1,200 0 0 0 0 0 0 0 2,500 300 500 0 0 0
Towhead 20 0 0 0 500 0 0 0 100 50 0 505 0 0 0 0 0 0 0 1,155 0 0 0 0 100
Sny Slough 100 0 250 0 0 0 50 0 100 0 0 0 0 0 0 0 0 0 0 400 20 0 0 0 0
Clarksville SGR 100 0 30 0 1,000 0 150 0 50 0 0 0 0 0 0 0 0 0 0 1,230 20 0 0 0 100
Twin Ponds 100 0 100 0 300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 0 0 0 0 0
Cannon Refuge 90 0 1,100 0 10,000 0 0 0 400 100 0 500 0 0 0 0 60 0 10 12,170 15 50 11,000 0 100
Gilead 100 0 400 0 500 0 0 0 0 0 0 0 0 0 0 5 0 0 5 910 0 0 0 60 0
Batchtown Refuge 100 0 500 0 0 0 100 0 200 200 0 5,000 100 0 0 0 0 0 0 6,100 100 0 0 0 0
Batchtown Pool 100 0 0 0 100 0 0 0 0 0 50 100 0 0 0 100 100 0 0 450 0 0 0 0 100
Cuivre Club 100 0 1,700 0 1,500 0 4,200 0 350 0 0 50 0 0 0 0 0 0 0 7,800 125 0 0 0 0
Dardenne Club 100 0 1,610 0 1,600 0 2,325 0 100 900 100 1,000 20 0 0 200 0 0 0 7,855 100 0 2,000 0 0
Marais Temps Clair 100 0 400 0 600 0 600 0 200 0 0 150 0 0 0 0 0 0 0 1,950 150 0 0 0 200
Grafton - Alton 100 0 600 0 5,500 0 0 0 0 100 100 1,000 0 0 0 0 0 0 0 7,300 180 0 0 1,000 0
Long Lake 100 0 600 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 650 50 0 0 0 0
Gilbert Lake 100 0 500 0 5,500 0 1,700 0 100 0 0 50 0 0 0 0 0 0 0 7,850 900 0 0 0 0
Swan Lake 90 0 3,800 0 3,100 0 1,300 0 800 200 100 12,700 0 350 700 200 200 0 0 23,450 610 50 0 0 2,100
Stump Lake 100 0 200 0 100 0 100 0 200 0 1,800 6,500 2,000 0 0 0 100 0 0 11,000 110 100 0 0 500
Michael Godar Hurricane Diamond 100 0 3,450 0 5,500 0 100 10 200 0 0 0 0 0 0 0 0 0 0 9,260 260 200 20 0 100
TOTAL 26,925 0 49,450 0 15,025 10 4,200 1,650 17,050 32,455 98,720 450 1,100 39,920 1,670 4,740 90 293,455 11,265 21,820 416,340 1,355 4,600
126
ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
MISSISSIPPI RIVER VALLEY Date:  March 8, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Muscatine - Moline 100 0 250 0 0 0 0 0 0 0 0 0 0 0 0 200 0 90 0 540 45 0 0 0 0
Andalusia Refuge 100 0 3,000 0 100 0 0 0 100 0 0 1,500 0 0 0 0 0 0 0 4,700 200 0 0 0 0
Louisa - Muscatine 100 0 130 0 0 0 0 0 0 0 0 0 0 0 0 210 0 0 0 340 210 0 0 1,130 0
Louisa Refuge 100 0 3,500 0 700 0 1,000 0 400 100 950 700 0 0 0 0 0 300 0 7,650 105 0 0 200 200
New Boston 100 0 710 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 710 50 0 0 410 0
Keithsburg Refuge 100 0 240 0 0 0 0 0 20 0 0 10 0 0 0 0 20 5 0 295 5 0 0 0 50
Oquawka - Keithsburg 100 0 1,050 0 0 0 100 0 0 0 110 0 100 0 0 0 0 10 5 1,375 75 0 0 0 0
Henderson Creek 90 0 5,600 0 1,500 0 0 0 0 10 0 0 0 0 0 0 0 0 10 7,120 0 0 125,000 0 0
Oquawka Refuge 100 0 1,000 0 100 0 0 0 0 0 0 50 0 0 0 0 0 0 0 1,150 0 0 0 0 0
Crystal Lake 90 0 2,100 0 2,000 0 0 0 2,000 1,000 1,000 5,000 0 0 0 0 0 0 0 13,100 0 2,000 0 0 0
Burlington - Oquawka 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6,000 0 120 0
Dallas City - Burlington 100 0 700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 705 15 0 0 600 0
Turkey Slough 100 0 3,000 0 2,000 0 500 0 0 0 500 500 0 0 0 500 0 10 0 7,010 0 0 0 0 0
Fort Madison - Dallas City 100 0 0 0 0 0 0 0 5 10 600 0 0 0 0 500 0 10 0 1,125 35 0 0 0 0
Nauvoo - Ft. Madison 100 0 600 0 100 0 0 0 100 100 11,000 2,700 8,810 0 0 12,200 2,800 305 0 38,715 105 5,000 45,000 0 600
Arthur Refuge 80 0 900 0 0 0 220 0 50 0 0 10 1,000 0 0 1,650 0 0 0 3,830 20 0 0 5 0
Keokuk - Nauvoo 100 0 500 0 0 0 0 0 0 0 45,000 0 107,100 250 400 600 250 0 0 154,100 100 0 0 0 0
Meyer - Keokuk 100 0 200 0 0 0 0 0 500 0 0 0 0 0 0 0 0 0 0 700 60 4,000 3,000 0 0
Gardner Refuge 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Quincy - Meyer 100 0 0 0 0 0 600 0 0 0 0 200 0 0 0 0 0 0 0 800 5 0 0 160 0
Hannibal - Quincy 100 0 500 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 600 200 0 0 10 0
Saverton - Hannibal 100 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 5 0 0 205 5 0 0 0 0
Gardner Club 70 0 0 0 0 0 0 0 500 0 0 0 0 0 0 0 0 0 0 500 0 0 0 0 100
Louisiana - Saverton 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Shanks Refuge 100 0 10,000 0 2,800 0 1,700 0 5,900 4,800 300 9,100 0 0 0 0 0 5 0 34,605 10 200 700 0 1,000
Delair Refuge 100 0 200 0 0 0 0 0 100 0 0 300 0 0 0 0 5 0 0 605 5 2,000 1,200 0 0
Towhead 20 0 100 0 500 0 0 0 0 330 0 0 0 0 0 0 0 0 0 930 5 0 0 0 0
Sny Slough 100 0 0 0 0 0 0 0 300 0 0 0 0 0 0 0 0 0 0 300 0 0 0 300 0
Clarksville SGR 100 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 0 0 20 0
Twin Ponds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 30 0
Cannon Refuge 90 0 0 0 0 0 0 0 80 450 0 550 0 0 0 0 50 0 5 1,135 15 0 0 0 0
Gilead 100 0 130 0 0 0 230 0 0 60 0 5 0 0 0 0 0 0 0 425 0 0 0 120 0
Batchtown Refuge 100 0 0 0 0 0 0 0 0 0 100 1,110 0 0 0 0 0 0 0 1,210 0 0 0 0 0
Batchtown Pool 100 0 0 0 0 0 0 0 0 0 100 1,015 0 0 0 0 0 0 0 1,115 10 0 10 0 100
Cuivre Club 70 0 1,000 0 2,000 0 500 0 1,500 3,200 0 300 0 0 0 0 0 0 0 8,500 0 0 0 0 100
Dardenne Club 70 0 0 0 0 0 550 0 0 1,200 0 0 0 0 0 0 50 0 0 1,800 0 0 0 0 350
Marais Temps Clair 30 0 100 0 0 0 50 0 50 0 0 50 0 0 0 0 0 0 0 250 0 0 0 0 0
Grafton - Alton 100 0 200 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 0 400 0 0 0 60 0
Long Lake 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0
Gilbert Lake 100 0 100 0 0 0 300 0 160 0 10 0 0 0 0 50 0 0 0 620 20 0 0 0 0
Swan Lake 90 0 200 0 100 0 100 0 700 0 300 500 100 0 600 50 200 0 0 2,850 100 0 0 20 1,950
Stump Lake 100 0 0 0 0 0 0 0 105 0 2,500 4,500 50 0 10 0 25 0 0 7,190 15 300 0 0 10
Michael Godar Hurricane Diamond 100 0 1,000 0 0 0 0 0 0 100 0 1,500 0 0 0 0 0 0 0 2,600 0 0 0 0 0
TOTAL 37,015 0 11,900 0 6,050 0 12,870 11,460 62,470 29,600 117,160 250 1,010 15,960 3,405 735 25 309,910 1,420 19,500 175,110 3,185 4,460
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
MISSISSIPPI RIVER VALLEY Date:  March 15, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Muscatine - Moline 100 0 400 0 0 0 0 0 0 0 500 0 1,000 0 0 300 10 150 0 2,360 45 0 0 5 0
Andalusia Refuge 100 0 0 0 0 0 0 0 0 0 0 1,000 0 0 0 0 0 0 0 1,000 10 0 0 0 0
Louisa - Muscatine 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 15 115 10 0 0 910 0
Louisa Refuge 100 0 5,600 0 1,100 0 1,000 0 700 0 1,000 5,020 0 0 0 0 100 330 0 14,850 0 50 0 145 0
New Boston 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 100 0 0 0 400 0
Keithsburg Refuge 100 0 700 0 0 0 125 0 120 100 600 100 0 0 0 0 100 0 0 1,845 0 150 0 0 100
Oquawka - Keithsburg 100 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 5 0 105 0 0 0 5 0
Henderson Creek 90 0 110 0 0 0 250 0 410 0 0 100 1,000 0 0 0 0 0 0 1,870 5 1,000 90,000 0 0
Oquawka Refuge 100 0 100 0 0 0 0 0 100 200 0 0 0 0 0 0 0 0 0 400 0 0 0 0 0
Crystal Lake 90 0 3,500 0 0 0 500 0 500 300 4,800 8,000 1,600 0 0 800 800 0 0 20,800 0 2,300 0 0 0
Burlington - Oquawka 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dallas City - Burlington 100 0 300 0 0 0 500 0 100 0 0 0 0 0 0 0 0 15 0 915 0 0 0 315 100
Turkey Slough 100 0 0 0 100 0 400 0 0 0 2,300 0 1,000 0 200 1,200 100 100 0 5,400 130 0 0 0 0
Fort Madison - Dallas City 100 0 100 0 0 0 0 0 0 0 200 0 0 0 0 1,150 0 10 0 1,460 30 0 0 10 0
Nauvoo - Ft. Madison 100 0 600 0 0 0 1,700 0 2,400 0 72,345 6,200 118,860 1,035 3,065 5,130 5,000 3,065 0 219,400 230 1,500 7,000 60 0
Arthur Refuge 80 0 200 0 0 0 300 0 0 200 0 0 0 0 0 500 200 0 0 1,400 500 0 0 0 0
Keokuk - Nauvoo 100 0 0 0 0 0 0 0 200 0 15,800 500 19,200 500 1,000 2,000 1,000 105 0 40,305 10 0 0 10 0
Meyer - Keokuk 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 0
Gardner Refuge 100 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 0 0 0 0
Quincy - Meyer 100 0 200 0 0 0 0 0 0 100 200 200 0 0 0 0 100 0 0 800 20 0 0 100 200
Hannibal - Quincy 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 100 5 0 0 0 0
Saverton - Hannibal 100 0 0 0 0 0 0 0 0 0 500 0 100 0 0 0 0 0 0 600 0 0 0 0 0
Gardner Club 70 0 0 0 0 0 0 0 100 200 0 0 0 0 0 0 0 0 0 300 0 400 305 0 100
Louisiana - Saverton 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0
Shanks Refuge 100 0 875 0 900 0 1,800 0 2,200 4,500 0 3,000 0 0 0 0 0 0 0 13,275 100 200 300 0 100
Delair Refuge 100 0 0 0 0 0 0 0 0 0 0 500 0 0 0 0 0 0 0 500 30 0 250 0 0
Towhead 20 0 710 0 0 0 100 0 200 400 0 700 0 0 0 0 0 0 0 2,110 20 100 200 0 600
Sny Slough 100 0 0 0 0 0 0 0 800 300 0 0 0 0 0 0 0 0 50 1,150 0 0 0 0 0
Clarksville SGR 100 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 10 0 0 0 30 0
Twin Ponds 100 0 50 0 0 0 50 0 0 300 0 0 0 0 0 0 0 0 0 400 0 0 0 0 0
Cannon Refuge 60 0 950 0 200 0 0 0 200 510 0 1,000 0 0 0 0 0 0 0 2,860 20 1,000 200 0 500
Gilead 100 0 0 0 0 0 100 0 15 0 0 0 0 0 0 0 0 0 50 165 5 0 0 5 0
Batchtown Refuge 100 0 100 0 0 0 0 0 0 0 500 10,000 0 0 0 0 0 0 0 10,600 0 0 0 0 0
Batchtown Pool 100 0 100 0 0 0 0 0 0 800 0 0 0 0 0 0 0 0 0 900 5 0 0 0 1,200
Cuivre Club 100 20 200 0 0 0 110 0 300 2,300 0 0 0 0 0 0 0 0 0 2,910 0 0 0 0 0
Dardenne Club 100 60 900 0 0 0 4,400 0 0 4,500 0 0 0 0 0 0 0 0 0 9,800 0 0 0 20 100
Marais Temps Clair 100 0 0 0 0 0 200 0 0 100 100 300 0 0 0 0 0 0 0 700 10 0 0 0 200
Grafton - Alton 100 0 500 0 0 0 400 0 200 600 0 1,000 0 0 0 0 0 0 0 2,700 5 0 0 0 0
Long Lake 50 0 0 0 0 0 0 0 150 0 0 0 0 0 0 0 0 0 0 150 5 0 0 0 0
Gilbert Lake 100 0 200 0 0 0 900 0 0 0 10 0 0 0 0 120 10 0 10 1,250 50 0 0 30 0
Swan Lake 90 0 900 0 0 0 1,600 0 700 1,300 20 300 100 0 4,800 0 100 0 0 9,820 40 0 0 170 750
Stump Lake 100 0 100 0 0 0 200 0 400 100 300 1,500 100 0 0 0 0 0 0 2,700 5 1,000 500 0 500
Michael Godar Hurricane Diamond 100 0 300 0 0 0 5 0 0 0 2,000 6,020 0 0 0 0 0 0 0 8,325 0 0 0 0 0
TOTAL 17,700 0 2,300 0 14,640 0 9,995 16,920 101,175 45,440 142,960 1,535 9,065 11,200 7,520 3,880 125 384,455 1,350 7,700 98,755 2,215 4,450
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
MISSISSIPPI RIVER VALLEY Date:  March 22, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Muscatine - Moline 100 0 100 0 0 0 0 0 30 10 10 100 0 0 0 0 5 60 0 315 40 0 0 0 0
Andalusia Refuge 100 0 100 0 0 0 100 0 100 0 100 1,100 50 0 0 0 0 0 0 1,550 5 0 0 0 700
Louisa - Muscatine 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 130 0
Louisa Refuge 100 0 1,100 0 0 0 800 0 1,800 300 0 900 0 0 0 0 0 115 0 5,015 50 0 0 15 1,500
New Boston 100 0 10 0 0 0 0 0 0 0 50 10 0 0 0 0 0 0 0 70 5 0 0 210 0
Keithsburg Refuge 100 0 600 0 0 0 50 0 800 0 0 2,550 0 0 0 0 100 0 0 4,100 10 200 0 0 1,100
Oquawka - Keithsburg 100 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 110 0 0 0 0 0
Henderson Creek 90 0 50 0 0 0 100 0 0 100 500 500 500 0 0 0 0 0 0 1,750 0 0 8,000 25 0
Oquawka Refuge 100 0 200 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 250 5 0 0 100 0
Crystal Lake 90 0 0 0 0 0 200 0 500 1,000 1,000 7,000 0 200 100 0 0 0 0 10,000 400 4,000 0 0 3,000
Burlington - Oquawka 100 0 200 0 0 0 500 0 200 200 500 0 0 0 600 0 0 0 0 2,200 0 0 0 20 0
Dallas City - Burlington 100 0 0 0 0 0 0 0 0 0 4,000 0 0 0 0 1,000 0 0 0 5,000 0 0 0 0 0
Turkey Slough 100 0 500 0 0 0 0 0 0 0 0 2,000 0 0 0 100 0 0 0 2,600 0 0 0 0 0
Fort Madison - Dallas City 100 0 0 0 0 0 0 0 0 0 2,000 0 0 0 0 0 0 0 0 2,000 10 0 0 5 0
Nauvoo - Ft. Madison 100 0 200 0 0 0 100 0 1,100 0 58,000 0 7,000 0 7,800 6,000 1,500 100 0 81,800 0 1,000 3,000 0 0
Arthur Refuge 80 0 200 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 205 210 0 0 35 0
Keokuk - Nauvoo 100 0 0 0 0 0 0 0 500 0 59,000 1,000 16,500 0 4,000 100 700 0 0 81,800 100 0 0 5 400
Meyer - Keokuk 100 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 50 25 0 0 260 0
Gardner Refuge 100 0 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70 5 0 0 10 0
Quincy - Meyer 100 0 50 0 0 0 45 0 150 200 5 150 0 0 0 0 0 0 0 600 20 0 0 90 0
Hannibal - Quincy 100 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 50 0 0 0 305 0
Saverton - Hannibal 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gardner Club 70 0 100 0 0 0 300 0 1,000 200 0 100 0 0 0 0 0 0 0 1,700 0 0 0 0 200
Louisiana - Saverton 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Shanks Refuge 70 0 2,700 0 100 0 2,300 50 4,600 1,900 200 1,300 10 0 0 0 0 0 0 13,160 100 700 800 5 6,500
Delair Refuge 50 0 200 0 0 0 100 0 50 150 800 200 0 0 0 0 0 0 0 1,500 0 0 0 0 0
Towhead 20 0 200 0 0 0 1,000 0 100 100 0 300 0 0 0 0 0 0 0 1,700 0 0 0 0 0
Sny Slough 50 0 0 0 0 0 0 0 1,300 0 0 0 0 0 0 0 0 0 0 1,300 0 0 0 0 0
Clarksville SGR 100 0 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 0 0 0 10 0
Twin Ponds 100 0 150 0 0 0 0 0 400 0 0 0 0 0 0 0 0 0 0 550 0 125 0 30 0
Cannon Refuge 60 0 200 0 0 0 200 0 100 600 200 900 0 0 0 0 0 0 15 2,215 15 0 0 0 1,100
Gilead 100 0 200 5 0 0 100 0 0 0 0 0 0 0 0 0 0 0 10 315 5 0 0 55 0
Batchtown Refuge 100 0 100 0 0 0 0 0 0 0 0 2,000 0 0 0 0 0 0 0 2,100 10 0 0 0 0
Batchtown Pool 100 0 0 0 0 0 0 0 0 300 500 1,000 300 0 0 0 0 0 0 2,100 5 0 0 0 1,300
Cuivre Club 30 0 500 0 0 0 500 0 120 300 0 0 0 0 0 0 0 0 0 1,420 0 0 0 450 0
Dardenne Club 30 0 200 0 100 0 3,000 0 200 1,900 0 0 0 0 0 0 0 0 0 5,400 0 0 0 100 100
Marais Temps Clair 70 0 60 0 0 0 100 0 25 10 10 0 0 0 0 0 0 0 0 205 0 0 0 5 1,150
Grafton - Alton 100 0 1,500 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 1,600 5 0 0 105 0
Long Lake 50 0 0 0 0 0 0 0 100 50 0 0 0 0 0 0 0 0 0 150 5 0 0 0 0
Gilbert Lake 100 0 700 0 0 0 300 0 100 200 1,000 700 0 0 1,500 0 200 0 0 4,700 50 0 0 0 500
Swan Lake 90 0 1,200 0 200 0 200 0 800 900 7,200 7,600 200 100 9,000 0 0 0 0 27,400 50 0 0 105 6,000
Stump Lake 100 0 500 0 0 0 0 0 710 1,400 800 13,900 0 0 0 0 0 0 0 17,310 30 1,000 10 0 1,200
Michael Godar Hurricane Diamond 100 0 615 0 100 0 0 0 500 200 1,700 1,500 0 0 0 0 0 0 0 4,615 30 0 0 0 1,000
TOTAL 12,805 5 500 0 10,095 50 15,385 10,070 137,580 44,810 24,560 300 23,000 7,200 2,515 275 25 289,175 1,190 7,025 11,810 2,075 25,750
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
MISSISSIPPI RIVER VALLEY Date:  April 10, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Muscatine - Moline 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 0 0 0 10 0
Andalusia Refuge 100 0 0 0 0 0 500 0 200 100 150 200 0 0 0 0 0 0 0 1,150 10 0 0 0 3,000
Louisa - Muscatine 100 0 0 0 0 0 20 0 10 0 0 10 0 0 0 0 15 10 10 75 0 0 0 5 0
Louisa Refuge 100 0 50 0 0 0 620 0 100 560 2,300 50 0 0 0 0 0 10 0 3,690 0 200 0 50 1,300
New Boston 100 0 0 0 0 0 50 0 0 0 100 0 0 0 50 0 0 10 0 210 0 0 0 165 0
Keithsburg Refuge 100 0 260 0 0 0 250 0 1,200 1,200 1,450 100 0 0 0 0 20 0 0 4,480 20 300 0 10 3,600
Oquawka - Keithsburg 100 0 0 0 0 0 240 0 0 50 200 0 0 0 0 0 15 0 0 505 40 0 0 15 0
Henderson Creek 90 0 10 0 100 50 350 0 200 400 110 0 0 0 0 0 0 0 0 1,220 5 0 2,000 0 500
Oquawka Refuge 100 0 100 0 0 0 10 0 100 300 50 100 0 0 0 0 25 0 0 685 0 0 0 0 50
Crystal Lake 90 0 0 0 0 0 500 100 1,600 3,000 0 0 0 0 0 0 0 0 0 5,200 0 0 0 15 5,000
Burlington - Oquawka 100 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 0 200 5 0 0 70 0
Dallas City - Burlington 100 0 0 0 0 0 0 0 0 0 2,800 0 0 0 0 0 10 0 0 2,810 20 0 0 175 0
Turkey Slough 100 0 0 0 0 0 0 0 0 0 700 0 0 0 0 0 0 0 0 700 0 0 0 10 0
Fort Madison - Dallas City 100 0 0 0 0 0 100 0 100 300 2,100 0 0 0 0 0 0 15 0 2,615 20 100 0 35 50
Nauvoo - Ft. Madison 100 0 150 0 15 50 1,100 0 300 2,300 49,865 640 1,620 0 540 640 540 20 0 57,780 15 1,000 3,400 20 1,040
Arthur Refuge 80 0 100 0 0 0 200 0 50 600 0 0 0 0 0 0 0 0 0 950 20 0 0 30 500
Keokuk - Nauvoo 100 0 0 0 0 0 0 0 0 0 81,185 1,910 9,550 0 955 0 2,010 100 0 95,710 20 0 600 5 100
Meyer - Keokuk 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 200 0 675
Gardner Refuge 100 0 10 0 0 0 350 0 0 10 270 200 0 0 0 0 0 0 0 840 20 0 0 15 1,900
Quincy - Meyer 100 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 0 0 50 0 0 0 105 0
Hannibal - Quincy 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 105 0
Saverton - Hannibal 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0
Gardner Club 70 0 10 0 0 0 300 0 50 600 0 0 0 0 0 0 10 0 0 970 0 300 10 0 700
Louisiana - Saverton 100 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 50 0 0 200 15 0
Shanks Refuge 50 0 300 0 0 0 200 0 600 1,750 0 0 0 0 50 0 0 0 0 2,900 10 0 0 50 5,700
Delair Refuge 90 0 100 0 0 0 100 0 0 150 10 1,400 0 0 0 0 0 0 0 1,760 0 0 0 0 1,300
Towhead 20 0 10 0 0 0 50 0 800 400 0 0 0 0 0 0 0 0 0 1,260 5 0 0 0 600
Sny Slough 50 0 0 0 0 0 100 50 4,120 200 0 10 0 0 0 0 0 0 0 4,480 0 0 0 40 1,000
Clarksville SGR 100 0 0 0 0 0 100 0 0 70 0 0 0 0 0 0 0 0 0 170 10 0 0 0 100
Twin Ponds 100 0 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 0 0 0 100
Cannon Refuge 60 0 120 0 0 100 1,200 0 710 1,100 10 850 0 0 0 0 0 0 0 4,090 30 0 0 0 6,300
Gilead 80 0 110 0 0 0 100 0 0 70 0 0 0 0 0 0 0 0 0 280 5 0 0 5 0
Batchtown Refuge 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 65 0 0 0 50
Batchtown Pool 90 0 200 0 0 0 200 0 100 450 1,750 2,700 20 0 0 0 0 0 0 5,420 0 0 0 150 5,800
Cuivre Club 20 0 100 0 0 100 1,200 0 100 2,000 0 0 0 0 0 0 0 0 0 3,500 0 0 0 205 0
Dardenne Club 20 0 0 0 0 200 1,000 0 0 2,000 0 0 0 0 0 0 0 0 0 3,200 0 0 0 205 0
Marais Temps Clair 70 0 60 0 0 200 260 0 150 460 5 50 0 0 0 0 0 0 0 1,185 5 0 0 10 3,300
Grafton - Alton 100 0 0 0 0 0 400 0 0 200 0 0 0 0 0 0 0 0 0 600 15 0 0 30 10
Long Lake 50 0 50 0 0 0 0 0 500 200 200 300 0 0 0 0 0 0 0 1,250 0 0 0 20 100
Gilbert Lake 100 0 200 0 0 0 1,000 0 400 1,200 100 100 0 0 0 0 30 0 0 3,030 10 0 0 0 0
Swan Lake 90 0 100 0 0 300 1,050 0 100 600 1,600 3,500 0 200 500 0 40 5 10 8,005 20 0 0 0 12,300
Stump Lake 100 0 200 0 100 200 700 0 600 1,150 2,400 6,000 0 0 0 0 0 0 0 11,350 10 500 100 0 3,400
Michael Godar Hurricane Diamond 100 0 100 0 0 300 200 0 500 500 2,120 1,500 0 0 0 0 0 0 0 5,220 20 0 0 0 4,110
TOTAL 2,340 0 215 1,500 12,700 150 12,590 22,170 149,475 19,620 11,190 200 2,095 640 2,715 170 30 237,800 420 2,400 6,510 1,575 62,585
130
ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
MISSISSIPPI RIVER VALLEY Date:  April 17, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Muscatine - Moline 100 0 10 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 60 100 0 0 20 0
Andalusia Refuge 100 0 0 0 0 0 10 0 50 200 0 0 0 0 0 0 0 0 0 260 10 0 0 0 100
Louisa - Muscatine 100 0 30 0 0 0 10 0 0 105 0 0 0 0 0 0 0 0 0 145 5 0 0 10 0
Louisa Refuge 100 0 0 0 0 0 0 0 100 100 710 0 0 0 50 0 50 0 0 1,010 0 0 0 45 200
New Boston 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0
Keithsburg Refuge 100 0 0 0 0 0 80 0 30 650 970 0 0 0 0 0 50 0 0 1,780 15 0 0 10 8,050
Oquawka - Keithsburg 100 0 0 0 0 0 0 0 0 15 10 0 0 0 0 0 10 0 0 35 10 0 0 5 0
Henderson Creek 90 0 0 0 0 0 40 0 0 200 0 0 0 0 50 0 0 0 0 290 0 0 900 0 1,350
Oquawka Refuge 100 0 0 0 0 0 0 0 50 700 50 0 0 0 0 0 50 0 0 850 5 0 0 0 100
Crystal Lake 90 0 10 0 0 0 100 0 300 1,050 100 0 0 0 0 0 0 0 0 1,560 0 0 0 0 2,700
Burlington - Oquawka 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50 0
Dallas City - Burlington 100 0 10 0 0 0 0 0 0 200 5,000 0 0 0 0 100 100 0 0 5,410 5 0 0 40 0
Turkey Slough 100 0 0 0 0 10 200 0 0 250 100 0 0 0 0 0 10 0 0 570 5 0 0 5 0
Fort Madison - Dallas City 100 0 10 0 0 0 0 0 30 50 11,830 0 100 0 0 0 200 0 0 12,220 0 0 0 10 0
Nauvoo - Ft. Madison 100 0 50 0 0 0 500 0 200 2,000 60,000 0 0 0 5,000 250 2,410 10 0 70,420 15 200 1,650 45 0
Arthur Refuge 80 0 10 0 0 0 5 0 0 200 5 0 0 0 0 0 200 0 0 420 0 0 0 40 0
Keokuk - Nauvoo 100 0 0 0 0 0 0 0 0 0 48,000 0 800 0 600 0 1,300 20 0 50,720 0 0 450 20 500
Meyer - Keokuk 100 0 0 0 0 0 0 0 0 0 600 0 0 0 0 0 0 0 0 600 0 0 120 315 0
Gardner Refuge 100 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 5 0
Quincy - Meyer 90 0 0 0 0 0 10 0 0 200 700 0 0 0 0 0 0 0 0 910 0 0 0 10 200
Hannibal - Quincy 100 0 0 0 0 0 10 0 0 50 0 0 0 0 0 0 0 0 0 60 0 0 0 20 0
Saverton - Hannibal 100 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 10 5 0 0 5 0
Gardner Club 80 0 10 0 0 0 0 0 150 200 50 10 0 0 0 0 0 0 0 420 0 0 0 10 200
Louisiana - Saverton 100 0 10 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 110 0 0 0 0 0
Shanks Refuge 100 0 20 0 0 450 1,650 0 500 1,850 110 0 0 0 0 0 0 0 0 4,580 10 0 0 20 1,100
Delair Refuge 80 0 0 0 10 50 0 0 0 0 50 50 0 0 0 0 0 0 0 160 0 0 0 0 1,700
Towhead 20 0 0 0 0 0 300 0 800 400 0 0 0 0 0 0 0 0 0 1,500 5 0 0 0 350
Sny Slough 100 0 0 0 0 0 0 0 1,600 200 0 0 0 0 0 0 0 0 0 1,800 0 0 0 0 0
Clarksville SGR 100 0 0 0 0 0 20 0 10 150 0 0 0 0 0 0 0 0 0 180 5 0 0 5 0
Twin Ponds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cannon Refuge 70 0 10 0 0 0 330 0 160 890 0 0 0 0 0 0 0 0 5 1,395 5 0 0 1,150 0
Gilead 100 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Batchtown Refuge 90 0 0 0 0 0 0 0 0 0 0 10 0 0 5 0 0 0 0 15 0 0 0 0 5
Batchtown Pool 90 0 10 0 0 10 30 0 10 200 910 150 0 0 100 0 10 0 0 1,430 10 0 0 10 2,100
Cuivre Club 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dardenne Club 40 0 0 0 0 10 0 0 0 10 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0
Marais Temps Clair 100 0 5 0 160 0 0 0 120 0 0 0 0 0 0 0 0 0 0 285 5 0 0 150 410
Grafton - Alton 100 0 0 0 0 10 200 0 0 0 0 0 0 0 0 0 0 0 0 210 5 0 0 5 0
Long Lake 100 0 10 0 0 0 0 0 400 100 0 0 0 0 0 0 0 0 0 510 0 0 0 10 0
Gilbert Lake 100 0 0 0 0 0 200 0 0 400 0 0 0 0 0 0 0 0 0 600 5 0 0 0 200
Swan Lake 90 0 55 0 0 300 220 0 100 1,250 405 350 0 0 900 0 20 0 0 3,600 35 0 0 0 3,400
Stump Lake 100 0 30 0 0 0 200 0 2,100 3,800 1,000 250 0 0 100 0 0 0 0 7,480 50 400 50 0 6,600
Michael Godar Hurricane Diamond 100 0 0 0 0 0 220 0 200 10 125 500 0 0 0 0 0 0 0 1,055 30 0 0 0 1,665
TOTAL 290 0 270 840 4,345 0 6,910 15,580 130,725 1,320 900 0 6,805 350 4,410 30 5 172,780 340 600 3,170 2,065 30,935
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ILLINOIS NATURAL HISTORY SURVEY WATERFOWL AERIAL INVENTORY DATA
MISSISSIPPI RIVER VALLEY Date:  April 26, 2018 Observer: Aaron Yetter
   LOCATION % WET % ICE MALL ABDU NOPI BWTE GWTE AMWI GADW NSHO LESC RNDU CANV REDH RUDU COGO BUFF COME HOME
TOTAL 
DUCKS
CAGO GWFG LSGO AWPE AMCO
Muscatine - Moline 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 100 0
Andalusia Refuge 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 100
Louisa - Muscatine 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0
Louisa Refuge 100 0 0 0 0 10 110 0 0 10 0 0 0 0 0 0 0 0 0 130 15 0 0 0 0
New Boston 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0
Keithsburg Refuge 100 0 5 0 0 0 0 0 55 10 10 0 0 0 0 0 0 0 0 80 5 0 0 5 1,030
Oquawka - Keithsburg 100 0 0 0 0 0 0 0 0 0 500 0 0 0 0 0 0 0 0 500 10 0 0 0 0
Henderson Creek 90 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 250 50 0
Oquawka Refuge 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Crystal Lake 90 0 0 0 0 0 0 0 5 100 0 0 0 0 0 0 0 0 0 105 10 0 0 0 50
Burlington - Oquawka 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 30 0
Dallas City - Burlington 100 0 0 0 0 0 0 0 0 0 110 0 0 0 0 0 0 0 0 110 0 0 0 5 0
Turkey Slough 100 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 15 15 0 0 10 0
Fort Madison - Dallas City 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 110 45 50 0
Nauvoo - Ft. Madison 100 0 10 0 0 0 30 0 200 1,110 7,400 0 0 0 300 0 5 0 0 9,055 15 1,500 1,000 15 150
Arthur Refuge 80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 15 150
Keokuk - Nauvoo 100 0 10 0 0 0 0 0 0 0 8,710 0 0 0 200 0 5 0 0 8,925 10 0 0 80 410
Meyer - Keokuk 100 0 0 0 0 0 0 0 0 0 200 0 0 0 0 0 0 0 0 200 20 10 0 180 0
Gardner Refuge 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200 200 0 0
Quincy - Meyer 90 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0
Hannibal - Quincy 100 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 5 0 0 0 5 0
Saverton - Hannibal 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gardner Club 50 0 5 0 0 20 10 0 30 30 0 0 0 0 0 0 0 0 0 95 0 0 0 0 0
Louisiana - Saverton 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Shanks Refuge 20 0 5 0 0 190 10 0 205 235 0 0 0 0 0 0 0 0 0 645 15 150 100 0 510
Delair Refuge 80 0 5 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 15 10 0 0 0 120
Towhead 20 0 0 0 0 120 50 0 230 50 0 0 0 0 0 0 0 0 0 450 5 0 0 5 60
Sny Slough 90 0 0 0 0 30 0 0 250 30 0 0 0 0 0 0 0 0 0 310 0 0 0 0 0
Clarksville SGR 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Twin Ponds 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cannon Refuge 60 0 10 0 0 55 0 0 55 300 10 0 0 0 0 0 0 0 0 430 15 0 0 0 400
Gilead 60 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0
Batchtown Refuge 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Batchtown Pool 30 0 0 0 0 20 20 0 0 50 10 0 0 0 0 0 0 0 0 100 10 0 0 280 0
Cuivre Club 10 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0
Dardenne Club 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Marais Temps Clair 100 0 5 0 0 10 20 0 20 210 0 0 0 0 0 0 0 0 0 265 5 0 0 0 560
Grafton - Alton 100 0 0 0 0 50 0 0 0 100 0 0 0 0 0 0 0 0 0 150 0 0 0 0 0
Long Lake 100 0 5 0 0 5 0 0 20 0 20 0 0 0 0 0 0 0 0 50 5 0 0 0 20
Gilbert Lake 100 0 0 0 0 50 10 0 0 0 0 0 0 0 0 0 0 0 0 60 5 0 0 0 20
Swan Lake 90 0 0 0 0 0 50 0 0 100 10 5 0 0 0 0 0 0 0 165 15 0 0 0 2,370
Stump Lake 100 0 0 0 0 0 10 0 620 120 35 0 0 0 0 0 0 0 0 785 35 0 0 0 2,110
Michael Godar Hurricane Diamond 100 0 5 0 0 0 20 0 100 20 110 0 0 0 0 0 0 0 0 255 0 0 0 0 350
TOTAL 70 0 0 570 340 0 1,795 2,490 17,150 5 0 0 500 0 10 0 0 22,930 320 1,970 1,595 860 8,410
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